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PEEFACE  TO  THE  THIRD  EDITION. 


The  plan  of  this  Manual  remains  unaltered.  It  is  designed 
to  aid  students  in  the  actual  study  of  their  cases,  by  supplying 
details  of  the  methods  followed  in  clinical  work,  along  with 
indications  of  the  significance  to  be  attached  to  various  symp- 
toms. References  to  various  treatises  are  likewise  given, 
where  fuller  information  may  be  found. 

Some  portions  of  the  book  are  adapted  for  continuous 
reading,  others  are  designed  for  occasional  reference.  Clinical 
teachers  who  use  this  Manual  in  their  courses  of  instruction 
may  indicate,  from  time  to  time,  the  portions  useful  for  the 
purpose  on  hand.  By  reading  the  second  and  third  chapters 
the  student  may  learn  for  himself  the  kind  of  information 
supplied  and  the  methods  followed.  The  first  chapter  may  be 
read  with  advantage  by  the  student  at  any  part  of  his  career, 
as  well  as  by  those  who  have  seen  much  of  disease  and  its 
Physiognomy.  The  last  chapter  deals  with  Physical  Diagnosis 
from  the  clinical  standpoint ;  it  naturally  claims  attention 
when  this  part  of  the  subject  is  taken  up. 

In  this  edition  the  first  and  the  last  chapters  have  been 
simply  reprinted;  the  Bibliographies,  however,  have  been 
extended,  and  one  new  Table  added  to  the  Appendix  to 
Chapter  I. 


viii  PREFACE. 

The  rest  of  the  chapters  have  all  been  carefully  revised ;  in 
some  sections  considerable  alterations  and  additions  have  been 
made. 

An  important  consideration  in  preparing  this  revised 
edition  of  the  Clinical  Manual  was  to  aim  at  such  a 
reduction  in  its  price  as  to  render  it  more  widely  available 
for  study  and  for  reference.  This  the  Publishers  have  accom- 
plished. 

J.  F. 
2  WooDsiDE  Place,  Glasgow, 
September,  1891. 


CONTENTS 


CHAPTER  I. 

PAGE 

The  Physiognomy  of  Disease, -       -  1 

CHAPTER  II. 

Examination  and  Reporting  of  Medical  Cases,  -       -       -       -         41 

CHAPTER  III. 
Temperature— Pulse— General  Signs  oe  Pyrexia,        -       -       -         64 

CHAPTER  IV. 

Skin— Hair— Nails— Glands— Joints— Bones,        .        -       .       .         99 

CHAPTER  V. 

Examination  of  the  Organs  op  Special  Sense:  Testing  of 

Cranial  Nerves,  - -       -       149 

CHAPTER  VI. 

Symptoms  op  Disorder  in  the  Nervous  System,  -       -       -       202 

CHAPTER  VII. 
Electrical  Instruments  in  Diagnosis,    -----       -       272 

CHAPTER  VIII. 
Insanity, -       -       -       299 

CHAPTER  IX. 

Disorders  op  the  Respiratory  and  Circulatory  Systems,         -       337 


X  CONTENTS. 

CHAPTER  X. 

PAGE 

Examination  of  the  Fauces,  Larynx  and  Nares,        -       -       -       393 

CHAPTER  XL 
Disorders  of  the  Digestive  System,       ------       418 

CHAPTER  XIL 
Jaundice  and  Dropsy,  - -       -       453 

CHAPTER  XIH. 

Examination  of  the  Urine  and  Significance  op  Urinary 

Symptoms,       -        -  -        ....._        -       476 

CHAPTER  XIV, 
Symptoms  connected  with  the  Male  Generative  Organs,  -       546 

CHAPTER  XV. 

Disorders  of  the  Female  Organs  and  their  Relations  to 

THE  General  Health,         -...----       550 

CHAPTER  XVL 
The  Physical  Examination  of  the  Chest  and  Abdomen,    -        -       580 


LIST  OF  ILLUSTEATIONS. 


FIG.  PAGE 

1.  Unusually  high  temperature  just  before  death  :  great  exacerbation 

with  a  rigor,       ----- 69 

2.  Very  low  temperature  in  rectum  just  before  death,         .        -         -  69 

3.  Diagram  of  daily  range  of  temperature   in  phthisis  and  tuber- 

culosis,                -----  70 

4.  Diurnal  range  of  hectic  fever  in  child,     ------  70 

5.  Do.  do.           in  adult,    ------  71 

6.  Temperature  in  Acute  Tuberculosis,        -        -        -        -        -        -  71 

7.  Temperature  in  Quotidian  Ague,     -------  72 

8.  Temperature  in  Tertian  Ague,          -        -         .         -         .        -        -  73 

9.  Temperature  in  Eelapsing  Fever  (Wunderlich),      -         -        -        -  74 

10.  Temperature  in  Small-pox  (Wunderlich), 74 

11.  Temperature  in  Measles  (Wunderlich),  -----  76 

12.  Kise  of  temperature  in  Enteric  Fever, 76 

13.  Crisis  in  Pneumonia  (Wunderlich),          ...---  78 

14.  Lysis  in  Broncho-Pneumonia  (Wunderlich),    -----  78 

15.  Kemitting  Lysis  in  Enteric  Fever,  -        -        .         -         -        -        -  78 

16.  Collapse  of  temperature  from  haemorrhage  in  Enteric  Fever,  -  79 
37.  Collapse  of  temperature  simulating  an  improvement,      -        -        -  80 

18.  Temperature  in   case   of   Enteric  Fever  with   two  relaj)ses  (Dr. 

Forrest),      -----.-----  82 

19.  Temperature,  Pulse,  and  Respiration  in  Pneumonia,       -        -        -  87 

20.  Temperature  and  Pulse  in  cerebral  meningitis,        -        -        -        -  88 

21.  Tracings  of  Pulse  and  Respiration  in  health  (Foster),      -        -        -  91 

22.  Influence  of  respiration  on  pulse  (Dr.  Gemmell),     -         -         -         -  91 

23.  The  Itch  Insect.     Drawn  by  Dr.  John  Wilson,        -         -         -         -  110 

24.  Pedicuius  Pubis.     Drawn  by  Dr.  John  Wilson,      .         -        .        -  113 

25.  Hair  with  Favus.     Drawn  by  Dr.  John  Wilson,      .         -        -        -  115 

26.  Favus  Crust.     Drawn  by  Dr.  John  Wilson, 116 

27.  Downy  hairs  in  Ringworm.     Drawn  by  Dr.  John  AVilson,      -        -  117 

28.  Hairs  with  Ringworm.     Drawn  by  Dr.  John  Wilson,     -         -         -  118 

29.  Parasite  in  Pityriasis  Versicolor  (M'Call  Anderson),       -        -         -  131 

30.  Pupillometer  (after  Nettleship),       -------  165 


xii  LIST  OF  ILLUSTRATIONS. 

FIG.  PAGE 

31.  ^sthesiometer,         ----------  191 

32.  Dynamometer, -         -        -  207 

33.  Tracings  of  Ankle  Clonus  in  both  legs,    ----..  216 

34.  Diagram  of  frequency  of  fits  in  Status  Epilepticus,         -        -        -  243 

35.  Crucifixion  attitude,  Hystero-Epilepsy  (Bourneville  et  Eegnard),  246 

36.  Galvanic  Battery,     ----------  273 

37.  Faradic  Battery,       ----------  274 

38.  Magneto-Electric  Battery,        - -         -  275 

39.  Induction  Coil, -----  281 

40-45.     Ziemssen's  Motor  Points  (Ziemssen),  .        .        -        .        283-288 

46.  Cheyne-Stokes  Respiration  (Dr.  M'Yail), 354 

47.  Fibrinous  Cast  of  Bronchi.     Drawn  by  Dr.  John  Wilson,      -         -  367 

48.  Elastic  Fibres  from  Sputum.     Drawn  by  Dr.  John  Wilson,    -        -  375 

49.  50.     Potain's  Melangeur  and  Zeiss'  Slide  for  counting  corpuscles,   o84, 385 

51.  Leukaemic  Blood.     Drawn  by  Dr.  John  Wilson,     -        -        .        -  387 

52.  Laryngeal  Mirror  in  position  (Morell  Mackenzie),    -         -         -         -  403 

53.  Laryngeal  Image,  in  normal  state  (Morell  Mackenzie),    -        -        -  406 

54.  Laryngeal  Phthisis  (Morell  Mackenzie), 408 

55, 56.     Paralysis  of  Vocal  Cords  (Morell  Mackenzie),             -        -        -  412 

57.  Parasite  in  Thrush  (Ch.  Robin),       .------  423 

58.  Sarcinae  Ventriculi  (Otto  Funke),    -------  433 

59.  Oxyurides  (Davaine), -        -        .         .  442 

60.  Oxyurides  magnified  (Leuckart), 442 

61-63.     Taeniae  (Leuckart),                .........  443 

64.  Head  of  Taenia  Solium  (Cobbold),            ------  444 

65.  Head  of  Taenia  Mediocanellata.     Drawn  by  Dr  John  Wilson,         -  444 

66.  Syphilitic  Teeth  (Mr.  Jonathan  Hutchinson),          -        -        .        -  449 

67.  Crystals  of  Tyrosine  (Roberts), 459 

68.  Percussion -dulness  in  Ascites, 465 

69.  Position  of  Ovarian  Tumours  (Bright),    - 467 

70.  Human  Echinococci  (Davaine),         -------  474 

71.  Crystals  of  Cholesterine  (Otto  Funke),    ------  474 

72.  Blood  Corpuscles  in  urine  (Roberts),        ------  508 

73.  Spectroscoijic  bands  of  Blood,          .-_--.-  509 

74.  Pus  Corpuscles  in  urine  (Roberts),            _.--.-  514 

75.  Hyaline  Tube-Casts  (Roberts),         ..-..---  517 

76.  Epithelial  Tube-Casts  (Roberts),      -------  518 

77.  Fatty  Tube-Casts  (Roberts),     --------  519 

78.  Renal  Epithelium  (Roberts),    --------  520 

79.  Epithelium  from  bladder,  ureter,  and  pelvis  of  kidney  (Roberts),  521 

80.  Vaginal  Epithelium  in  urine  (Roberts), 522 

81.  Spermatozoa  (Roberts),    ---------  523 

82.  Vibriones  in  urine  (Roberts),    --------  524 

83.  Bacteria  in  freshly-voided  urine  (Roberts),      -----  524 

84.  Mould  Fungus  in  urine  (Roberts),  -        -        -        -        -        -        -  525 


LIST  OF  ILLUSTRATIONS.  xiii 

FIG.  PAGE 

85.  Yeast  or  Sugar  Fungus  (Roberts), -         -  525 

86.  Extraneous  matters  in  urine  (Roberts),  .         .        -        .        .  526 

87.  Various  forms  of  Uric  Acid  Crystals,    ------  527 

88.  Hedge-hog  Crystals  of  urate  of  soda  (Roberts),      -        -         -        -  529 

89.  Amorphous  Urates  (Roberts),         -------  529 

90.  Ammonio-magnesian  Phosphates,  - 530 

91.  Crystallised  Phosphate  of  Lime, -        -  531 

92.  Oxalate  of  Lime  Crystals,      --------  531 

93.  Cystine  (Roberts),  ----------  532 

94.  Apjohn's  apparatus  for  estimation  of  urea  by  the  hypo-bromite 

of  sodium  solution  (Roberts),     -------  540 

95.  Transverse  section  of  healthy  adult  chest  (Gee),    -         -        -        -  582 

96.  Pigeon-breast  (Gee),        .--.--.--  583 

97.  Rickety  Chest  (Gee),      ---------  583 

98.  Bilateral  enlargement  of  Emphysema  (Gee),  -         -        -        -  583 

99.  Unilateral  retraction  of  Chest  (Gee),      ------  584 

100.  Pneumograph  of  Marey  (M'Kendrick),  -----  588 

101.  Position  of  Thoracic  Organs  (Luschka),  -----  601 

102.  Area  of  normal  percussion-dulness  of  heart,   liver  and  spleen 

(modified  from  Weil), -        -        -  606 

103.  Increased  cardiac  dulness  from  hypertrophy.         .        -         .         .  610 

104.  Percussion-dulness  in  pericardial  effusion  (Gairdner),    -        -         -  611 

105.  Displacement  of  heart  and  liver  from  pueumo-thorax  (AVeil),       -  612 

106.  Displacement  of  heart  and  liver  from  pleuritic  effusion,        -        -  613 

107.  Diagrammatic  representation  of  a  cardiac  revolution  (Sharpey),  -  619 

108.  Auricular-systolic  murmur  (Gairdner),  .         -         .         -         -  620 

109.  Ventricular-systolic  murmur  (Gairdner),        -----  621 

110.  Ventricular-diastolic  murmur  (Gairdner), 622 

111.  Auricular-systolic  and  Ventricular-systolic  murmurs  (Gairdner),  622 

112.  Ventricular-systolic  and  Ventricular-diastolic  murmurs  (Gairdner),  622 

113.  Auricular-systolic,   Ventricular-systolic,    and  Ventricular-dia- 

stolic murmurs  combined  (Gairdner),          -----  623 

114.  Areas  of  cardiac  murmurs  (Gairdner),    ------  625 

115.  Marey's  Sphygmograph,  --------  634 

116.  Dudgeon's  Sphygmograph,      .-------  635 

117.  Pond's  Sphygmograph,            -        - -  636 

118.  Events  in  a  normal  Sphygmogram,         ------  637 

119.  Healthy  Pulse,       - -        -        -  638 

120.  Anacrotic  Pulse-Curves  (Landois),  ------  638 

121.  Pulse-Curves  under  increasing  pressure  (Landois),         -        -        -  639 

122.  Pulse  of  high  tension  in  Bright's  Disease,      -----  640 

123.  Dicrotous  Pulse,     ----------  640 

124,125.     Full  Dicrotism,        ---------  640 

126, 127.     Hyper-dicrotous  Pulse, -        -        -  641 

128      Monocrotic  Pulse  (Riegel), 642 


xiv  LIST  OF  ILLUSTRATIONS. 

FIG.  PAGE 

129.  Pulsus  bigeminus,           ---------  642 

130.  Pulsus  trigeminus,          ---..-..-  643 

131.  Pulsus  paradoxus  (Kussmaul),       -..-..-  643 

132.  Senile  Pulse, -----  643 

133.  Regular  Irregularity  in  pulse  (Gairdner),       -----  644 

134.  Pulse  in  Aortic  Stenosis,         --------  646 

135,136.     Pulse  of  Aortic  Regurgitation,         -----        646,647 

137.  Pulse  in  Mitral  Stenosis,        -----        _        -        .  648 

138.  Pulse  irregular  in  force  and  rhythm,  in  mitral  regurgitation,       -  648 

139.  Irregular  Pulse  in  mitral  regurgitation, 648 

140,141.  Venous  Pulse-Tracings  (Friedreich),  .  -  -  .  .  649 
142-145.  Radial  Pulse-Tracings  in  Aneurysm,  -  -  -  .  -  649,650 
146,147.     Marey's  Cardiograph  (M'Kendrick),        -        -        -        -        650,651 

148.  Marey's  Cardiographic  Tracing  (M'Kendrick),       -        -        -        -  651 

149.  Oardiographic  Tracing  (Galabin),           ------  652 

150.  Simultaneous  Tracings  by  Marey  of  action  of  auricle  and  ven- 

tricle (M'Kendrick),            .-..-...  652 

151.  Simultaneous  Tracings   by   pneumograph,    syhygmograph,    and 

cardiograph  (M'Kendrick), -  653 

152.  Cardiogram  in  Mitral  Stenosis  (Galabin),      -----  653 

153.  Cardiogram  in  Aortic  Regurgitation  (Galabin),     .        -        -        .  654 

154.  Anatomical  Regions  of  the  Abdomen, 654 

155.  Abdominal  Viscera,  anterior  aspect  (Marshall),     -         -        -         -  655 

156.  Abdominal  and  Thoracic  Viscera,  posterior  aspect  (Luschka),       -  662 

157.  Displacement  of  Cardiac  and  Hepatic  Dulness  in  Emphysema 

(Weil),        ---.--.--.-  664 

158.  Various  degrees  of  enlargement  of  the  Spleen  (Weil),  -        -        -  669 


CLINICAL  MANUAL. 


CLINICAL  MANUAL  FOR  THE  STUDY 
OF  MEDICAL  CASES. 


CHAPTER   I. 
THE  PHYSIOGNOMY  OF  DISEASE. 

TN  examining  for  medical  purposes  a  patient  affected  with 
-L  some  bodily  disease,  it  is  of  importance  for  the  inquirer  to 
have  before  his  mind  from  the  first  the  nature  and  the  scope  of 
the  inquiry  proposed,  and  not  to  be  misled  by  any  of  the 
merely  conventional  phrases  or  forms  of  thought  under  which 
plausible  fallacies  and  rash  generalisations  are  so  prone  to  hide 
themselves.  This  remark  applies  with  peculiar  force  to  the 
investigation  of  the  more  external  or  physiognomic  characters 
of  diseases,  because  it  is  in  dealing  with  these  that  the  phys- 
ician is  under  the  strongest  temptations  to  appear  wise  at  all 
hazards,  and  thus  to  formulate  his  knowledge  (or  his  ignorance) 
under  terms  which  may  or  may  not  be  correct  as  regards  the 
individual  case  before  him,  but  of  which  he  would  find  the 
exact  definition  extremely  difiicult  or  impossible.  Thus,  it  is 
very  easy  in  a  particular  case  to  pronounce  the  patient  "  of  a 
phthisical  aspect,"  or  "  of  a  gouty  habit,"  or  "  strumous,"  or 
of  a  rheumatic  or  other  "diathesis,"  or  to  say  that  he  has  a 
well-marked  "  malignant,"  or  "  cancerous  cachexy  " ;  and  any 
one  of  these  expressions  may,  in  the  particular  case,  indicate 
something  that  is  really  true,  while,  nevertheless,  the  expres- 
sion itself  is  altogether  objectionable,  and  devoid  both  of  real 
accuracy  and  scientific  value.  What  the  clinical  observer  has  to 
do  is  not  to  grasp  at  a  hasty  generalisation,  but  to  note  details  of 


2  THE  PHYSIOGNOMY  OF  DISEASE. 

positive  fact,  and  out  of  these  to  evolve  the  elements  of  a  sure 
diagnosis.  The  statement  that  the  patient  has  some  peculiar 
and  specific  constitutional  morbid  tendency  or  bias  is  not,  in 
any  case,  the  statement  of  a  fact,  but  of  an  opinion,  and  some- 
times of  a  very  insecure  and  fanciful  opinion.  Such  a  state- 
ment, therefore,  should  never  be  found  among  the  preliminaries, 
probably,  indeed,  rarely  even  in  the  more  advanced  stages,  of 
an  hospital  report ;  inasmuch  as  even  when  true  in  fact,  it  is  an 
inference  based  upon  many,  and  much  simpler,  facts  which 
ought  to  have  been  separately  noted.  The  same  principle 
holds,  perhaps  still  more  strongly,  as  regards  the  so-called 
"temperaments" — sanguine,  bilious,  nervous,  etc.,  and  all 
their  more  complex  varieties.  Without  discussing  here  at  all 
the  amount  of  truth,  or  of  reality,  underlying  these  expres- 
sions, it  may  be  certainly  affirmed  that  their  relation  to 
particular  diseases  is  almost  wholly  illusory;  and  therefore 
the  statements  in  which  the  elements  of  a  diagnosis,  so  to 
speak,  are  concerned,  should  be  as  simple  and  precise  as 
possible,  and  should  certainly  not  involve  any  general  doctrine 
or  theory  of  the  disease  and  of  its  causes.^ 

Nevertheless,  it  is  quite  true  that  diseases,  considered  as 
disturbances  of  the  physiological  course  of  a  healthy  life,  are 
often  marked  by  incidents  which  leave  indelible  traces  not  only 
in  the  history,  but  on  the  physical  structure  of  the  body ;  and 
it  is  the  study  of  these,  properly  speaking,  which  affords  to 
the  well-informed  physician  almost  the  whole  basis  of  objec- 
tive fact  out  of  which  a  morbid  tendency,  or  diathesis,  can  be 
inferred  with  a  fair  amount  of  probability.  In  other  words, 
diathesis,    as   a   study  of  facts,  in  an  individual  case,    is   an 

1  The  admirable  lectures  of  Mr.  Jonathan  Hutchinson — "  The  Pedigree  of 
Disease,"  London,  1884 — published  since  this  paragraph  was  issued  in  the 
first  edition  of  the  present  work,  do  not  appear  to  the  author  essentially  to 
modify  anything  herein  set  forth,  but  rather  to  confirm  the  methods  of 
procedure  above  insisted  on.  (See  especially  the  remarks  on  temperament 
and  diathesis  at  pp.  3,  5,  12,  13,  14,  22.)  The  ijosition  taken  by  this  distin- 
guished investigator  may  be  indicated  by  two  very  brief  extracts,  as  follows: — 
"We  may  perhaps  define  the  term  temperament  as  applicable  to  the  sum  of 
the  physical  peculiarities  of  an  individual,  exclusive  of  all  definite  tendencies 
to  disease.  ...  If  there  be  a  distinct  proclivity,  we  must  then  use  a 
stronger  term,  and  speak  of  diathesis  "  (p.  3).  "Temperament — the  original 
vital  endowment  of  the  individual — is  unquestionably  a  real  force,  and  one 
which  we  would  most  gladly  recognise  and  estimate  if  we  could.  The 
scepticism  which  I  have  been  expressing  applies  not  to  the  reality  of  the 
thing,  but  to  our  ability  to  discriminate  it "  (p.  22).  The  whole  work,  in 
fact,  although  perhaps  not  suitable  for  beginners,  may  be  commended  to 
advanced  students  as  a  commentary  on  the  rules  and  methods  of  diagnosis 
recommended  in  this  chapter. 
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inference  either  from  previous  facts  in  the  history  indicating 
deranged  physiological  function,  or  from  manifest  structural 
changes,  the  result  of  these ;  whereby  we  are  enabled  to  estab- 
lish, but  only  as  a  presumption  founded  with  more  or  less  pro- 
bability on  the  evidence,  the  existence  of  a  tendency  to  similar 
changes,  or  changes  of  some  allied  order,  in  the  future.  In 
other  words,  the  proof  of  diathesis  is  essentially  the  proof  of 
disease ;  but,  it  may  well  be,  disease  in  its  earliest  manifesta- 
tions and  least  notable  forms. 

There  is  a  whole  group  of  diseases,  for  example,  which  affect 
the  human  body  chiefly  or  exclusively  during  its  period  of 
growth,  whether  of  early  infancy  or  of  adolescence ;  and  another 
group,  the  first  approaches  of  which  are  usually  observed  only 
along  with,  or  succeeding,  the  physiological  signs  of  senile  decay. 
As  regards  the  latter  group,  it  may  be  said  with  truth  that 
physiology  and  pathology  are  inextricably  intermingled.  A 
too  early  arcus  senilis,  the  premature  development  of  "  crow's 
feet "  at  the  outer  margins  of  the  eyelids,  wrinkles  in  the  skin 
of  the  face,  diminished  sensibility  of  the  retina,  or  early  presby- 
opia ;  still  more,  the  well-known  changes  in  the  arteries,  twist- 
ing or  rigidity  of  the  radials,  etc. ;  falling  or  greyness  of  the 
hair,  diminution  or  loss  of  sexual  activity,  and  cessation  of  the 
catamenia  in  women;  all  of  these  (and  yet  perhaps  none  of  them 
singly  and  unsupported  by  the  others)  may  be  appealed  to  as 
evidence  of  a  liability  to  diseases  of  the  senile  group  generally  ; 
and,  if  further  corroborated  by  slight  manifestations  of  actual 
disease,  or  of  organic  changes  the  result  of  disease,  may  form 
considerable  elements  in  the  diagnosis  of  a  diathesis,  as  for 
example,  a  tendency  to  hsemorrhagic  apoplexy.  Or  again, 
certain  transverse  markings  upon  the  teeth  (quite  distinct 
in  character  from  those  to  be  afterwards  noticed  as  syphilitic) ; 
curvatures,  or  other  alterations  in  the  form  of  the  long  bones, 
and  a  certain  well-known  conformation  of  the  thorax,  may 
indicate  with  the  utmost  precision  disorders  proper  to  the 
period  of  the  first  or  of  the  second  dentition,  when  rickety 
distortion,  with  or  without  bronchitis  and  other  severe 
but  not  permanent  conditions  of  disease  interfering  with  the 
free  expansion  of  the  lungs,  may  have  left  an  impress  upon 
the  bony  skeleton.  So,  too,  it  may  be  remarked  that  the 
presence  or  absence  of  traces  of  past  disease  of  the  bones 
and  joints,  or  of  glandular  enlargements  and  cicatrices  in  the 
neck,  or  of  spinal  disease,  may,  together  with  a  certain  conform- 
ation of  chest,  or  indeed  of  the  body  generally,  form  part  of  a 
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chain  of  circumstantial  evidence,  as  it  were,  tending  to  prove, 
or  to  disprove,  a  liability  to  tubercular  disease  of  the  lungs.  But 
what  has  chiefly  to  be  rooted  out  of  the  mind  of  the  ill-informed, 
or  imperfectly  trained,  clinical  student  is  the  impression  that 
such  conclusions  are  to  be  safely  reached  through  mere  phrases 
appealing  largely  to  the  imagination  without  minute  and  careful 
study  of  details.  The  popular,  and  to  a  certain  extent  the  half- 
educated,  medical  mind  is  always  looking  for  a  pathognomonic 
sign,  or  a  broad,  striking,  easy  generalisation  from  a  few  facts ; 
whereas  it  is  only  by  ripened  experience  that  we  come  to  know 
gradually  the  real  value  of  common  and  obvious,  still  more,  of 
uncommon  and  not  obvious,  facts  lohen  seen  in  comlination^  so 
as  to  form  conjointly  a  basis  for  large  inferences.  Such  a 
diagnosis,  however,  is  often  the  result  of  the  careful  study  of 
the  physiognomic  characteristics  of  individual  patients. 

In  beginning  the  study  of  this  subject,  it  is  impossible  to 
overlook  the  importance  of  the  weight  and  size  of  the  body  as  a 
test  of  its  physiological  condition.  Many  diseases,  perhaps 
indeed  all  diseases  attended  by  fever,  and  many  or  most  of 
the  organic  diseases  of  the  viscera,  whether  febrile  or  not,  are 
characteristically  marked  by  a  loss  of  weight,  which  often  bears 
some  sort  of  relation  to  the  progress  of  the  disease,  especially  in 
cases  that  end  fatally.  This  tendency  is  the  physical  expression 
of  a  derangement  of  the  entire  textural  nutrition  of  the  body, 
one  which,  as  a  rule,  becomes  apparent  externally,  in  the  first 
instance,  through  the  gradual  wasting  of  the  stores  of  fatty 
material  in  the  subcutaneous  layers  and  in  the  interstices  of 
the  muscles,  omenta,  orbits,  etc.;  but  which  really  carries  as  an 
ultimate  result  the  wasting  of  every  texture  in  the  body — the 
bones,  the  fibrous  tissues,  and  the  nervous  centres  being  (accord- 
ing to  Chossat)  the  last  to  become  appreciably  altered  in  weight ; 
the  brain,  indeed,  almost  inappreciably,  even  in  an  animal 
starved  to  death.  But  in  morbid  inanition  (as  opposed  to  this 
physiological  kind)  there  is  usually  not  only  deficient,  but 
altered  tissue-formation  ;  so  much  so,  that  while  fat  disappears 
from  all  the  usual  situations  in  which  it  is  normally  stored  up, 
fatty  or  oleo-albuminous  molecules  are  formed  in  the  micro- 
scopic elements  of  the  wasting  textures  generally,  and  chemical 
products,  also,  of  decomposition  of  the  nitrogenous  tissues  are 
found  in  excess  in  the  blood,  muscles,  and  glandular  viscera. 
And  this  may  take  place  (as  in  diabetes  melHtus),  when  large 
quantities  of  actual  nutritious  matter  of  various  kinds  are 
passing   through   the   organs    of  assimilation,   and   are   even 
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digested  and  assimilated,  up  to  a  certain  point,  with  preter- 
natural activity.  In  such  cases  it  has  been  said,  with  a  certain 
amount  of  truth,  that  the  body  becomes  autophagous,  or  self- 
devouring  ;  the  muscles  feed  upon  the  integumentary  tissues, 
the  brain  and  nerves  upon  the  muscles  ;  the  new  nourishment 
conveyed  into  the  system,  if  any,  being  wasted  and  rapidly 
excreted,  along  with  the  effete  matter  of  the  wasting  tissues. 
This  state  of  morbid  emaciation  is  most  easily  recognised  in 
the  living  patient  by  gradual  loss  of  weight,  as  well  as  by  the 
external  characters  of  shrinking  and  shrivelling  of  the  soft 
tissues,  in  the  order  indicated  above  as  a  general  rule.  But 
loss  of  weight,  as  a  personal  and  individual  fact,  can  be  exactly 
established  only  by  repeated  weighings  of  the  same  patient  at 
intervals ;  and  in  hospital  wards  this  ought  to  be  done  on 
admission,  and  afterwards  every  week  or  two,  so  as  to  obtain 
an  accurate  view  of  the  progress  of  the  case.  In  private  prac- 
tice, among  men  of  the  well-to-do  classes,  it  is  quite  common, 
nowadays,  to  find  that  the  habitual  or  physiological  weight  of 
the  individual,  and  even  the  amount  of  variation  in  it  in  the 
midst  of  apparent  good  health,  are  well  enough  known  to 
patients  themselves,  from  actual  Aveighings  more  or  less  fre- 
quently repeated  ;  and  by  availing  ourselves  of  these  spontane- 
ously provided  data  we  are  often  able  to  form  a  tolerably  clear 
conception  of  the  morbid  changes  present  at  the  time  of  first 
seeing  the  patient.  But  in  other  cases  no  such  data  exist ; 
and  the  ^'personal  equation,"  so  to  speak,  of  weight  has  to  be 
adjusted  for  the  individual  from  more  general  statements,  or 
from  actual  observations  founded  on  averages.  But  this  is  by 
no  means  easy  ;  for  the  limits  of  variation  in  weight  consistent 
with  health,  even  in  the  same  individual,  have  yet  to  be  deter- 
mined ;  and  the  extreme  limits  of  difference  in  a  number  of 
individuals  of  like  stature  are  notoriously  so  wide,  even  under 
strictly  physiological  conditions,  as  to  render  all  averages 
inapplicable  to  the  extremes.  A  vast  series  of  observations 
by  Dr.  Hutchinson  has,  for  many  years  past,  been  commonly 
appealed  to  as  affording  the  nearest  approximation  attainable 
to  the  common  English  standard  of  relative  height  and  weight ; 
while  a  corresponding  American  standard  has  been  furnished 
in  the  reports  of  the  Surgeon-General  at  Washington.  The 
Greek  ideal  of  robust  manhood  in  the  well-known  statue  of 
the  (so-called)  "  Dying  Gladiator  "  has  been  made  the  basis  of 
a  mathematical  calculation,  by  the  late  Dr.  W^illiam  Robertson 
of  Edinburgh,  by  which  the  statue,  reduced  to  the  proportions 
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of  a  human  figure,  has  been  rendered  (as  it  were)  into  exact 
terms  of  weight  corresponding  with  every  successive  inch  and 
half-inch  of  stature  over  5  ft.  ;  the  normal  elements  of  the 
human  body  in  fixed  proportions  being  taken  as  substituted 
for  the  marble.  But  all  such  calculations  are,  owing  to 
the  reasons  stated  above,  of  only  a  limited  value  to  the 
clinical  observer  as  furnishing  a  standard  of  health.  It 
appears,  indeed,  from  more  extended  and  recent  anthropo- 
metric researches,  that  not  only  do  the  nationalities  and  races 
examined  differ  in  their  mean  proportions,  but  that  sex  and 
age,  social  position  and  occupation,  each  in  its  degree,  exercises 
a  disturbing  influence  on  the  general  or  standard  proportion, 
which  is  capable  of  being  expressed  in  figures;  so  that  among 
boys  (say)  of  15,  girls  of  the  same  age,  men  of  20,  artisans, 
gentlemen  ;  probably  also  for  all  manner  of  varying  occupations, 
certainly  for  English,  Scotch,  and  Irishmen  under  like  condi- 
tions, and  (by  inference)  for  all  the  many  diversified  races 
entering  into  the  composition  of  these,  a  different  standard  of 
weight  would  have  to  be  established  as  corresponding  with 
every  degree  of  stature  existing  in  each  of  these  categories.^ 
The  almost  infinite  diversities  which  are  thus  shown  to  be 
concealed  under  a  general  average  must  necessarily  lead  to 
caution  in  the  practical,  or  clinical,  application  of  any  of  these 
formulas,  without  due  consideration  of  the  almost  unknown 
limits  of  the  diversities  which  in  any  individual  instance  may 
be  consistent  even  with  ideal  good  health ;  and  practical 
experience  teaches  that  a  very  considerable  latitude  is  to  be 
allowed  in  this  respect,  on  either  side  of  the  mean.  Perhaps 
the  following  condensed  summary  may  be  adopted  as  an 
approximation  to  the  ordinary  working  rule  applicable  to 
most  adult  men  ^ : — 

A  man  of  5  feet  should  we'igh  from  8  to  9  stones. 
,,  5  ft.  3  in.  ,,  9  ,,  10     ,, 

,,  5  ft.  6  in.  ,,  10  ,,  11     ,, 

5  ft.  9  in.  ,,  11  „  12     ,. 

6  ft.  „  12,,  14     „ 


lOne  of  the  tables  (VII.)  given  in  the  Ai^peudix  to  this  chapter  a^^pears  to 
demonstrate  from  numerical  data,  that  the  food  of  infauts  under  a  year  ohl 
has  a  most  marked  influence  on  their  condition  and  bodily  weight,  and  pos- 
sibly even  on  their  stature. 

2  The  data  in  the  text  are  purposely  given  so  as  not  to  imply  too  close  or 
too  absolute  an  approximation  to  an  ideal  standard,  but  to  formulate  what 
may  be  easily  retained  in  the  memory  for  every-day  use.  At  the  end  of  this 
chapter  will  be   found  a  number  of  more  apparently  precise  calculations 


DIVERSITIES  IN  RELATIVE  WEIGHT.  ^ 

In  appljdng  these  or  any  other  relative  numbers  to  an  indi- 
vidual case  it  will  be  well  to  ascertain,  as  far  as  possible,  the 
life-history  of  the  actual  patient  in  respect  of  height  and  weight 
proportion,  if  not  in  exact  figures,  at  least  in  such  terms  as  may 
be  conventionally  well  enough  understood  for  practical  purposes. 
Supposing,  for  example,  that  the  patient  is  a  well-grown  man, 
verging  towards  the  "  sere  and  yellow  leaf,"  and  in  advancing 
age  evidently  tending  to  accumulate  fat  in  the  abdominal 
wall  and  elsewhere, — Was  he  always  ^'  stout "  (in  the  sense 
of  his  present  condition),  or  was  he,  as  a  youth,  "  thin,"  or 
*' slender,"  or  '*  wiry,"  or  "a  light  weight"?  All  of  these 
are  expressions  well  understood  by  most  men  as  conveying 
easily-appreciable  relations  of  bodily  confirmation,  and  the 
last  of  them  might  even  lead  to  more  exact  statements  tend- 
ing to  determine  the  precise  time  of  life  when  the  sense  of 
an  increasing  burden  of  flesh  became  manifest  as  a  subjective 
fact.  In  the  growing  period  of  the  body  it  is  quite  common 
to  say  of  persons  of  slender  habit,  that  they  **  shot  up  very 
fast,"  i.e.,  that  the  increase  in  height  did  not  carry  corre- 
sponding breadth  along  with  it  in  boyhood ;  and  this  expression, 
or  something  like  it,  is  often  used  by  mothers  as  indicating  a 
fear  or  misgiving  that  the  phthisical  tendency,  either  as  a  dia- 
thesis, or  even  as  an  actual  disease,  may  have  existed  or  been 
manifested  at  an  early  period  of  life.  **  Wiry,"  again,  is  gene- 
rally open  to  a  different  interpretation ;  it  corresponds,  in  a 
man,  to  what  in  a  woman  would  be  called  (but  not,  of  course, 
by  herself  or  her  friends)  "  scraggy"  or  "  raw-boned  "  ;  viz.,  a 
physical  conformation  in  which  bone  and  muscle  predominate, 
and  the  whole  organisation  indicates  a  robust  and  active  rather 
than  a  graceful  or  refined  personal  presence ;  but,  nevertheless, 
a  bodily  organisation  perfectly  sound  in  essentials  and  eminently 
fit,  from  its  very  hardness  and  angularity,  to  do  rough  work  in 
the  battle  of  life.  '*  Thin,"  or  "  slender,"  in  a  man,  perhaps 
conveys  the  trace  of  an  imputation  of  physical  inferiority,  or, 
on  the  other  hand,  these  expressions  may  be  perfectly  indiff'erent 
as  regards  previous  health  or  disease.  The  physical  opposites 
of  these  bodily  states,  within  the  limits  of  health,  are  usually 
conveyed  by  the  expressions  '^  lusty,"  or  "  stout,"  or  "  in  good 
condition,"  and  a  little  good-humoured  allusion,  half  in  joke, 

(including  those  of  Dr.  Hutchinson  above  mentioned)  ;  the  differences  among 
these  being  significant  of  the  latitude 'that  must  be  allowed  in  an  individual 
case,  as  well  as  some  of  the  more  calculable  elements  in  the  variations  above 
referred  to. 
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will  often  elicit  most  important  facts  for  the  physician  ;  indeed, 
beginners  would  do  well  to  study  the  facetious  vocabulary  of 
Prince  Hal,  as  applied  to  that  great  impersonation  of  vigorous 
and  humorous  rotundity — FalstafF,  in  the  pages  of  Shakespere.^ 
In  women,  and  especially  in  those  who  have  still  reason  to  be 
careful  about  appearances,  it  is  necessary  to  take  care  not  to 
give  offence  by  a  too  abrupt  or  coarsely-worded  question ;  but 
with  a  little  tact  there  is  no  real  difficulty  in  getting  at  the 
facts  in  a  round-about  way,  and  even  without  usin^  the  sickly 
French  slang  of  "  embonpoint,"  which  is  supposed  by  some  to 
be  specially  polite  language  as  applied  to  ladies  of  a  somewhat 
too  large  and  substantial  physique.  But  in  all  these  inquiries 
and  observations  it  is  to  be  remarked  that  the  experience  of 
years,  and  the  critical  appreciation  of  the  human  form  under  a 
great  variety  of  conditions,  normal  and  abnormal,  gives  to  the 
physician  in  many  cases  a  power  akin  to  that  of  the  artist, 
incommunicable  by  words  ;  an  instinct  of  divination,  so  to 
speak,  by  which  the  true  character  and  the  history  of  the 
organism  may  be  read  in  the  external  features  and  physical 
characteristics ;  and  this,  not  only  as  to  health  and  disease, 
but  as  to  all  the  leading  elements  of  character.  ^ 

There  is  one  remark  that  will  not  perhaps  quite  readily 
occur  to  the  superficial  observer,  but  which  is  nevertheless  of 
the  widest  possible  application  to  the  subject  of  body- weight, 
and  of  the  greatest  significance  in  respect  to  the  physiognomy 
of  disease.  It  is  natural,  perhaps  inevitable,  to  think  of  great 
and  small  body-weight  as  being  really  opposed  or  contrasted 
conditions,  just  as  we  think  of  giants  and  dwarfs  as  opposed 
or  contrasted  in  respect  of  stature  and  general  bulk.     But  this 

1  *'King  Henry  IV.,"  Part  I. — The  converse  of  the  character  of  that  lusty 
knight,  who  might  be  supposed  to  be  the  original  of  the  proverb,  ' '  Laugh  and 
grow  fat,"  will  be  found  in  Caesar's  remark  on  Cassius  as  a  probable  con- 
spirator, and  *' dangerous,"  on  account  of  his  "lean  and  hungry  look,"  his 
much  thought  and  reading  ;  his  keen  penetration  "quite  through  the  deeds 
of  men " ;  and  his  contempt  of  personal  gratification  and  amusement.  A 
perfect  type  of  what  would  be  styled  in  old  medical  language  the  "  bilious," 
or  rather  "atrabilious,"  or  "melancholic  temperament." — See  "Julius 
Caesar,"  Act  I.,  Scene  2. 

^  It  is  however  here  especially,  because  of  the  almost  infinite  complexity  of 
the  phenomena  which  have  to  be  considered,  that  the  greatest  scope  is  found 
for  errors  or  imaginations  arising  from  the  desire  to  formulate  prematurely 
the  mere  impressions  of  an  individual,  without  due  regard  to  the  "personal 
equation  "  :  as  in  the  case  of  a  recent  American  medical  author  of  some  dis- 
tinction, who  boldly  denounces  the  "Madonna  di  San  Sisto  "  at  Dresden  as  a 
type  of  female  beauty  which  Raphael  would  by  no  means  have  committed  to 
canvas  had  he  been  familiar  with  the  much  more  perfect  models  quite  com- 
monly to  be  found  in  American  cities  ! 
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is  a  false,  or  at  least  a  misleading  analogy ;  for  while  a  son 
of  Anak  may  be  in  every  way  as  healthy  and  as  well  propor- 
tioned as  a  General  Tom  Thumb,  it  is  impossible  to  look 
upon  excessive  any  more  than  defective  body-weight,  per 
se,  as  a  mere  question  of  hig  or  little.  Up  to  a  certain 
point,  indeed,  and  within  the  limits  of  strict  physiological 
health,  the  increase  of  bulk  maj^  be  a  mere  question  of 
degree  ;  e.g.,  a  man  of  medium  stature  may  be  140  lbs.  in 
weight,  or  he  may  be  180,  or  even,  perhaps,  200  lbs.  ;  if 
the  'proportion  of  all  the  more  important  or  essential  bodily 
parts  is  fairly  preserved,  e.g.,  of  the  muscles  and  ligaments 
to  the  bones,  of  the  viscera  of  the  chest  and  abdomen  to  the 
external  structure,  and  of  the  cavities  to  the  viscera,  there  will 
not  be  necessarily,  at  least,  any  appreciable  impairment  of 
function,  or  any  disease.  But  the  tendency  of  extremes  in 
both  directions  is  very  apt  to  be  towards  impaired  function, 
and  therefore  towards  actual  or  proximate  structural  disease. 
And  in  the  case  of  excessive  corpulence,  still  more  than  that  of 
excessive  emaciation,  it  may  be  said  that  the  morbid  tendenc}^, 
once  implanted,  is  apt  to  be  progressive  ;  the  functions  and 
structures  that  are  oppressed  by  the  abnormal  growth  of  fatty 
tissue  being  thereby  permanently,  though  very  gradually, 
altered,  so  that  most  of  the  tissues  visibly  degenerate,  and 
what  seems  at  first  sight  to  be  an  hypertrophy  of  the  bodily 
frame  becomes,  in  a  most  genuine  and  physiological  sense,  a 
true  atrophy  of  some  of  the  most  important  and  vital  parts  of 
it.  Thus,  fatty  atrophy  of  the  heart,  of  the  secreting  cells  of 
the  liver  and  kidney,  and  of  other  important  organs  and  parts, 
is  extremely  common  in  cases  of  excessive  corpulence ;  and 
the  blood  itself,  there  is  strong  reason  to  think,  undergoes  in 
such  cases  a  kind  of  relative  atrophy,  both  its  amount  and  its 
nutritious  quality  being  more  or  less  impaired.  Hence  the  old 
and  probably  correct  observation  derived  from  the  days  of 
large  blood-lettings,  that  stout  subjects  (in  the  sense  of  corp- 
ulent) do  not  bear  loss  of  blood  nearly  so  well  as  those  of 
more  slender  bodily  constitution.  It  is  also  notorious  that 
such  subjects  often  succumb  much  more  readily  to  fevers  and 
other  exhausting  diseases  than  those  of  ''wiry"  frame,  or 
even  those  who,  from  defectively  slender  development,  may 
have  appeared  to  be  of  a  much  inferior  physique.  It  is  not 
at  all  clear,  therefore,  that  any  amount  of  external  fat  beyond 
a  fair  average  is,  physiologically  speaking,  advantageous  to  the 
possessor.     And  it  is  just  at  the  period  of  life  when  the  first 
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traces  of  senile  decay  begin,  that  the  embarrassment  caused  by 
an  excess  of  rotundity  is  most  apt  to  tell  upon  the  consti- 
tution. Generally  speaking,  a  moderate  accumulation  of  fat 
up  to  the  age  of  40,  or  even  45,  is  wholesome  rather  than 
otherwise ;  and  if  associated  with  a  broad  chest,  well- 
developed  and  active  muscle,  an  energetic  character,  and 
a  healthy  respiration  and  circulation,  will  tend  to  long  life, 
even  if  the  digestion  should  be,  as  often  happens,  rather 
feeble  But  increase  of  fat  to  a  notable  degree  beyond  the 
middle  term  of  life  is  always  to  be  regarded  with  suspicion, 
as  implying  a  probability  of  vital  and  dynamic  conditions  of 
nutrition  tending  to  precipitate  the  process  of  the  senile  decay. 
And  anything  like  marked  obesity  persisting  to,  or  increasing 
at,  the  age  of  60  is  a  manifest  invasion  of  the  prerogatives  of 
that  age  which  has  been  characterised  as  that  of  the  'Mean 
and  slippered  pantaloon."  On  the  whole,  it  may  reasonably 
be  doubted  whether  the  ''  spare  "  constitution  of  body,  if  it  be 
free  from,  or  escape,  the  risks  incidental  to  actual  disease  in 
childhood  and  adolescence,  is  not  in  reality  more  favourable 
to  long  life  than  any  considerable  amount  of  fat.  There  are 
no  statistics  on  the  subject ;  but  the  medical  observation  of 
mankind  in  general  shows  that,  as  in  Pharaoh's  dream,  it 
often  happens  that  "  the  ill-favoured  and  lean-fleshed  kine  did 
eat  up  the  well-favoured  and  fat  kine."  And  the  spontaneous 
and  instinctive  expression  of  the  late  Mr.  Banting  as  to  his 
excessive  fatty  envelope,  viewing  it,  as  he  did,  as  a  "  parasite  " 
destructive  both  to  health  and  comfort,  is  not  so  far  removed 
from  truth  as  are  many  popular  estimates  of  this  condition 
of  body. 

Thus  it  comes  to  be  to  a  certain  extent  recognisably  true,  in 
a  practical  and  clinical  sense,  that  ovenveight  and  underweight 
constitute  the  physiognomic  associations  of  certain  forms  of 
bodily  disease  rather  than  others,  and  therefore  are  assumed  as 
indicating  tendencies  to  particular  diseases,  or  diatheses;  as  when 
we  infer  (rightly  or  wrongly)  a  phthisical  taint  from  a  very 
spare  habit  of  body,  or  a  tendency  to  fatty  degeneration,  or  to 
cardiac  disease,  or  to  apoplexy,  from  the  opposite.  Speaking 
generally,  however,  all  such  judgments,  ought  to  be  controlled 
by  numerous  other  observations  of  detail  (some  of  which  will 
be  discussed  further  on)  before  they  can  be  accounted  as 
moderately  secure,  or  indeed,  as  anything  better  than  mere 
guesses  at  truth.  There  are  innumerable  instances  of  apoplexy, 
for  example,  and  of  aUied  diseases  of  the  nervous  system,  in 
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habits  quite  the  reverse  of  corpulent  or  plethoric  ;  and 
instances  could  easily  be  adduced  even  of  such  notably  emaciat- 
ing diseases  as  tubercular  consumption,  scrofula,  and  diabetes, 
in  persons  apparently,  or  originally,  quite  the  reverse  of 
emaciated.  But  still  it  holds  as  a  general  observation  that  in 
a  group  of  chronic  diseases  too  numerous  to  mention  here,  but 
including  all  those  attended  by  hectic  fever,  emaciation  is  the 
rule ;  while  in  another  group,  including  most  of  the  cardiac 
and  vascular  diseases,  and  many  of  the  senile  degenerations,  it 
is  rather,  on  the  whole,  the  exception  j  while,  as  has  been 
already  indicated,  corpulence,  jper  se,  may  not  only  become  a 
disease,  but  may  lay  the  foundation  of  many  others.^ 

The  ideal  of  a  sound  perfectly  organised  bodily  struc- 
ture at  the  various  ages  of  life  has  been  so  beautifully  pre- 
sented to  us  in  the  masterpieces  of  ancient  and  modern 
sculpture,  that  every  medical  student  or  physician  who  desires 
to  keep  his  eye  and  mind  in  training  would  do  well  to  spend 
an  hour  now  and  then  in  a  gallery  of  casts  or  marbles,  and  to 
compare  the  perfect  forms  coming  from  the  chisel  of  Phidias 
or  Praxiteles,  Thorwaldsen  or  Canova,  with  those  habitually 
seen  in  the  hospital  or  consulting-room.  He  will  then  come  to 
appreciate  by  his  senses  what  is  simply  a  physiological  and, 
indeed,  a  physical  fact,  that  there  is  an  ideal  relation  of  size 
and  form  as  between  every  separate  part  of  the  human  body  : 
and  that  every  outward  and  inward  structure  contributes  an 
exactly-balanced  proportion  to  the  whole  visible  result.  The 
study  of  this  proportion,  as  affected  by  disease,  and  as  modi- 
fied by  action  and  suffering,  constitutes  the  physiognoni}^  of 
disease. 

The  ancient  doctrine  of  the  Temperaments,  briefly  alluded  to 
in  the  commencement  of  this  chapter,  was  an  attempt  to  show 
forth  in  language  founded  on  the  prevailing  humoral  patho- 
logy the  conception,  that  every  detail  in  the  external  physical 
appearance  of  a  man's  body  stands  related  to  the  whole  of  his 
hereditary,  and  in  a  measure  also  his  acquired  bodily  and 
mental  characteristics.  As  a  general  principle  this  needs  not 
to  be  disputed  ;  and  some  of  the  attempts  in  modern  times  to 
pour  the  new  wine  of  physiology  and  pathology  into  these  old 
bottles  have  been  distinguished  by  great  ingenuity,  although 
not  in  accordance  with  the  methods  of  investigation  which  it 

^  See  on  the  question  of  overweights  and  underweights  considered  in  relation 
to  insurance  of  lives — Medical  Investigations  in  Life  Insurance  ;  United 
States  Life  Insurance  Company,  year  1873. 
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is  the  object  of  this  chapter  to  set  forth  for  the  young  and 
unskilled  observer.  It  may  be  sufficient  to  refer  in  general 
terms  to  the  excellent  article,  "  Temperament,"  by  the  late 
eminent  anthropologist,  Dr.  J.  C.  Prichard,^  for  a  general  state- 
ment of  the  subject,  and  to  several  other  works  mentioned  at 
the  end  of  this  chapter,  as  well  as  that  of  Mr.  Hutchinson, 
alluded  to  above  (p.  2).  What  can  be  attempted  here  is 
merely  to  set  forth  those  facts  which  a  really  exact  observation 
absolutely  demands  to  be  noted  in  reference  to  well-marked 
varieties  of  morbid  conformation,  without  giving  way  to  any 
doubtful  hypothesis  or  individual  opinion  as  to  the  facts.  For 
many  most  interesting  illustrations  of  idiosyncrasy  and  diathesis, 
and  of  the  relation  of  diseases  to  climate,  food,  etc.,  as  influenc- 
ing the  bodily  organisation,  and  sometimes  even  the  visible 
structure  of  the  body,  Mr.  Hutchinson's  book  may  be  referred 
to  with  confidence.  No  one  in  the  present  day  has  brought 
such  large  and  varied  stores  of  clinical  and  pathological  experi- 
ence to  bear  upon  these  subjects  in  their  relation  to  the  higher 
philosoph}^  of  medicine.  But  in  an  elementary  treatise  like 
the  present  a  simple  reference  to  these  valuable  researches 
is  all  that  is  either  possible  or  expedient.  What  follows  here 
may  be  regarded  as  belonging  to  the  commonplaces  of  medical 
experience,  but  on  that  account  all  the  more  valuable  to  the 
beginner,  inasmuch  as  these  facts  of  common  experience  are 
precisely  those  which  are  of  daily  application  to  the  routine  of 
clinical  work. 

In  spare  habits,  or  when  there  is  a  reasonable  suspicion,  a 
priori,  of  phthisical  atrophy,  the  following  points  require  to 
be  observed  especially  in  early  adult  life.  The  presence  of 
^*  clubbing''  of  the  finger  ends,  or  of  undue  curvature  of  the 
nails  ;  the  red  line  on  the  gums,  said  to  be  more  or  less  char- 
acteristic of  tubercular  disease  ;  the  peculiar  momentary  start- 
ing and  elevation  of  the  skin  produced  by  a  tap  of  the  finger 
point  over  the  costal  cartilages,  and  described  as  "myoidema";- 
any  undue,  and  especially  any  unilateral,  flattening  below  the 

1  "  Cyclopaedia  of  Practical  Medicine,"  by  Drs.  Forbes,  Tweedie,  and 
ConoUy,  vol.  4,  p.  159.     London.  1835. 

'■^ "  Myoidema  "  is  the  name  first  applied  by  Mr.  Lawson  Tait  ("Dublin 
Journal  of  Medical  Science,"  vol.  52,  p.  316)  to  a  phenomenon  observed  long 
ago  by  Drs.  Graves  and  Stokes  ("  Dublin  Hospital  Reports,"  vol.  5,  p.  70),  as 
probably  characteristic  in  some  degree  of  iDlithisical  emaciation,  and  as  being 
found  most  frequently  "  in  incipient  phthisis  over  the  seat  of  the  irritation  " 
— i.e.,  on  the  side  first  affected  and  in  the  supra-clavicular  region.  According 
to  Mr.  Tait,  the  sign  attends  especially  the  softening  stage  of  tubercle.  *'  After 
each  stroke  of  the  ends  of  the  fingers  "  (say  the  first  discoverers  of  this  sign) 
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clavicles,  or  deformity  elsewhere  of  the  chest,  and  any  in- 
equality, or  want  of  symmetry,  in  the  respiratory  movements  ; 
any  rapid  and  too  easy  flushing  of  the  face,  and  especially  that 
limited  flush  of  the  cheek  with  pallid  complexion  generally, 
which  denotes  fever  in  an  exhausted  constitution  ;  any  or  all 
of  these  may  in  particular  cases  be  valuable  indications  of  truly 
morbid  emaciation. ^  In  infants  and  children,  sometimes  also 
in  adults,  it  is  not  uncommon  to  observe  emaciated  limbs  and 
face,  with  an  enlarged  abdomen  (almost  always  a  sign  of  grave, 
often  tubercular  disease).  And  in  very  young  infants  the 
presence  of  emaciation  generally,  with  a  retracted  abdomen, 
and  a  large  head,  the  anterior  fontanelle  (if  still  open)  being 
protruded  instead  of  depressed,  is  a  combination  of  signs  of 
the  gravest  import,  as  tending  to  reveal  disease  of  the  meninges 
of  the  brain,  even  should  the  symptoms  otherwise  be  obscure ' 
or  wanting ;  still  more,  if  these  indications  are  accompanied 
by  peculiarities  of  expression,  or  abnormal  movements  of  the 
eyes  (strabismus,  nystagmus)  or  of  the  pupils ;  or  by  the 
phenomenon  described  by  Trousseau  as  the  '*  tache  cere^brale," 
and  considered  by  him  to  denote  fever  with  a  cerebral  or 
meningeal  lesion.'^ 

**a  number  of  little  tumours  appeared,  answering  exactly  to  the  number  and 
situation  of  the  points  of  the  fingers,  when  they  had  struck  the  integuments 
of  the  chest.  These  having  continued  visible  for  a  few  moments,  subsided, 
but  could  be  again  made  to  appear  on  repeating  the  percussion."  [My  obser- 
vations, in  very  numerous  instances,  lead  me  to  concur  with  the  original 
description  here  given  more  closely  than  with  the  details  of  fact  and  of  pro- 
cedure in  Mr.  Lawson  Tait's  paper.  In  particular,  I  have  found  that  the 
"little  tumours"  of  Drs.  Graves  and  Stokes,  which  are  undoubtedly  the 
more  imj)ortant  part  of  myoidema,  are  produced  more  easily,  and  with  far 
less  risk  of  fallacy,  when  the  percussion  is  made,  not  over  a  voluntary  muscle 
at  all,  but  over  the  anterior  costal  cartilages.  The  name  therefore  seems,  in 
a  certain  sense,  a  misnomer,  if  it  is  intended  thereby  to  suggest  that  the  con- 
traction of  the  fibrillse  of  voluntary  muscle  has  anything  to  do  with  the  more 
distinctive  phenomena.  The  "little  tumours  "  are  quite  evidently  due  to  a 
temporary  contraction  of  muscular  fibres  in  the  skin  itself,  similar  in  kind  to 
those  of  the  dartos  on  pinching  the  scrotum.  I  believe  the  phenomenon,  thus 
interpreted,  to  have  some,  but  by  no  means  a  pathognomonic,  significance. — 
W.  T.  G.] 

1  These  subjects  are  referred  to  in  detail  under  the  sections  on  the  Nails 
(Chap,  iv.).  General  signs  of  Pyrexia  (Chap,  iii.).  Gums  (Chap,  xi.),  and  in 
those  dealing  with  the  physical  examination  of  the  Chest  (Chap.  xvi.  part  1). 

^  On  drawing  the  back  of  the  nail  or  the  blunt  end  of  a  pencil  along  the 
skin,  we  find,  in  the  healthy  subject,  that  a  momentary  whiteness  of  the  part 
is  followed  after  a  time  by  a  distinct  red  streak.  But  in  certain  states  this 
redness  is  much  more  easily  produced,  and  is  likewise  very  much  more  in- 
tense and  persistent ;  it  is  to  this  excessive  redness  that  the  term  tache 
cerebrale  or  meningeal  macula  is  applied,  from  its  being  frequently  observed 
in  cases  of  acute  meningitis.  But  it  is  now  quite  certain  that  it  may  be  found 
equally  in  cases  of  enteric  fever,  and  in  many  other  diseased  conditions. 
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A  condition  frequently,  but  not  necessarily,  associated  with 
the  phthisical  or  morbidly  emaciated  habit,  is  Ancemia ;  a  term 
which  has  been  variously  defined,  but  which  may  be  taken  as 
corresponding  in  general  not  so  much  with  diminution  in  the 
absolute  quantity  of  the  blood  as  with  depreciation  of  its 
quality ;  a  lower  specific  gravity  of  the  serum,  a  more  or 
less  considerable  fall  in  the  proportion  of  the  blood-corpuscles, 
and  of  course  of  the  colouring  matter.  Physiognomically  con- 
sidered, anaemia  is  recognised  chiefly  or  exclusively  by  this  last 
character ;  and  the  most  marked  examples  of  it  are  those  in 
which  emaciation,  though  perhaps  jDresent  more  or  less,  is  not 
extreme.  If,  indeed,  the  blood  is  simply  reduced  in  quantity 
as  a  part  of  the  general  emaciation,  but  remains  not  greatly  out 
of  proportion  to  the  other  tissues  (as  in  many  cases  of  phthisical 
emaciation),  the  characters  of  anaemia  will  not  be  at  all  strik- 
ingly present.  The  lips  will  remain  well  coloured,  and  the 
mucous  membranes  may  even  be  morbidly  congested  in  such  a 
condition.  But  when,  along  with  only  a  moderate  reduction 
in  the  amount  of  the  solid  soft  tissues,  and  without  any  circum- 
stance tending  to  the  local  determination  of  blood,  there  is  a 
great  reduction  in  the  quality  of  the  latter,  the  consequences  as 
regards  the  appearance  of  the  patient  are  very  striking.  There 
is  in  the  first  place  an  extremely  pallid  hue  of  the  whole  sur- 
face, and  especially  of  the  face ;  lips  not  quite  so  pale  as  the 
rest  of  the  countenance,  but  entirely  devoid  of  their  natural 
rosy  hue  ;  the  conjunctivae  of  the  eyelids  similarly  pale  ;  the 
ocular  conjunctivae  bluish,  from  the  shining  through  of  the 
choroid ;  and  all  these  characteristics  brought  out  the  more 
remarkably  in  dark  complexions,  inasmuch  as  the  tints  which 
depend  not  on  blood  but  on  pigment  may  be  unchanged.  Thus 
the  skin  may  be  nearly  as  pale  as  that  of  a  corpse,  and  yet 
there  may  be  dark  circles  (chloasma)  round  the  eyes  or  on  the 
brow  ;  or  the  natural  diffused  pigment  of  the  whole  surface 
may  be  so  exaggerated  as  to  give  to  certain  parts  of  it  almost 
the  appearance  of  the  skin  of  a  negro  or  mulatto  (the  so-called 
"  bronzed  skin  "  or  **  Addison's  disease  ").  But  in  cases  of 
anaemia,  pure  and  simple,  there  is  usTially  no  special  pigmentary 
change,  and  the  whole  external  characteristics  suggest  merely 
an  unduly  watery  or  much  impoverished  blood.  The  skin  is 
cool,  and  the  tongue  may  be  clean,  though  extremely  pale  ; 
there  is  often  a  little  puffiness  of  the  eyelids  and  dropsical 
swelling  of  the  ankles  ;  it  may  be  (as  in  Bright's  disease)  even 
general  dropsy  of  the  entire  subcutaneous  tissues.    The  muscles 
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are  flabby  rather  than  much  reduced  in  bulk  ;  the  expression 
is  that  of  great  languor,  but  not  of  suffering  or  of  anxiety  ;  if 
the  texture  of  the  skin  is  fine  and  delicate,  the  blue  veins  may 
be  seen  below  the  surface,  but  reduced  very  much  in  volume  as 
compared  with  the  normal ;  and  in  the  veins  of  the  neck  there 
is  found  the  well-known  humming  of  the  *' anaemic  murmur'' 
or  **  bruit  de  diable."  A  special  variety  of  this  state  of  pure 
anaemia  is  chlorosis,  in  which  greatly  disordered  or  absolutely 
arrested  menstruation  in  young  girls  is  attended  by  all  the 
circumstances  above  noted,  often  with  a  very  remarkably  green 
tint  of  the  complexion  (as  the  name  implies).  In  all  these  cases 
the  blood,  tested  accurately  by  instruments  devised  for  the  pur- 
pose, shows  a  reduction  in  the  amount  of  colouring  matter,  or 
of  corpuscles,  equal  to  one-third,  one-half,  or  even  more  ;  and 
in  this  way  a  physiognomic  sign,  which  formerly  could  only  be 
stated  in  general  terms,  can  now  be  reduced  to  most  accurate 
expression,  and  made  subservient  to  exact  observation  as  to 
the  progress  of  disease  or  the  results  of  treatment.  (See 
Chapter  ix.) 

When  this  ansemic  condition  is  recognised,  we  must  never  rest 
satisfied  in  the  investigation  of  the  case  till  we  have  done  our 
best  to  ascertain  the  probable  cause.  We  inquire  for  the  his- 
tory of  any  haemorrhages  or  any  of  the  less  obvious  forms  of 
loss  of  blood  described  elsewhere  (Chap.  ix.).  A  similar  deteri- 
oration may  result  from  the  chronic  influence  of  the  malarial 
fevers,  for  example,  or  from  the  recent  occurrence  of  some  acute 
illness  from  which  the  patient's  system  has  not  fully  recovered. 
But  too  often  such  anaemia  is  only  symptomatic  of  the  serious 
inroads  of  tubercular,  syphilitic,  malignant,  or  renal  disease, 
and  the  investigation  of  the  urine  is  so  important  in  all  appar- 
ently causeless  forms  of  anaemia  that  it  must  never  be  neglected. 
Present  or  past  suppuration  of  a  chronic  character  may  likewise 
be  responsible  for  the  deterioration  of  the  blood  ;  the  extreme 
pallor  and  the  wax-like  appearance  of  patients  suffering  from 
the  lardaceous  (waxy  or  amyloid)  degeneration  of  the  viscera 
usually  arise  from  such  prolonged  suppurations,  but  this  dis- 
order may  also  be  due  to  less  obvious  causes.  The  examina- 
tion of  the  blood  frequently  guides  to  the  diagnosis  of  Leukaemia 
and  to  the  investigation  of  the  spleen  ;  or  the  general  enlarge- 
ment of  the  lymphatic  glands  may  suggest  the  presence  of 
**  Hodgkin's  disease  "  as  the  cause  of  the  persistent  anaemia.  But 
after  eliminating  all  these  causes  of  the  deterioration,  we  may 
still  find  ourselves  in  the  presence  of  a  simple  Progressive  perni- 
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cimis  ancemia,  the  origin  and  pathology  of  which  still  remain 
obscure,  while  the  tendency  to  death  is  very  marked. 

The  converse  of  anaemia,  in  medical  language  still  current, 
is  Plethm'a  ;  a  condition  which  has  had  a  great  deal  to  answer 
for  in  medical  pathology  and  treatment.  But  plethora,  con- 
sidered merely  as  a  morbid  eoxess  of  blood,  can  hardly  be  said 
to  hold  its  place  among  recognised  pathological  states  at  the 
present  day  ;  fulness  of  blood,  in  other  words,  can  scarcely  be 
considered  morbid  unless  there  is  some  other  pathological 
change  either  as  regards  its  quality  or  its  distribution.  The 
condition  to  which  the  name  j^lethoric  is  usually  applied  is  one 
in  which  there  is  stagnation  of  blood  in  the  smaller  veins  of 
the  surface,  giving  to  it,  especially  in  the  face  and  nose,  the 
rubicund  and  "port-winey"  appearance  suggestive  of  the  days 
when  two  bottles  of  that  luscious  stimulant  were  regarded  as  a 
moderate  allowance  for  a  gentleman  at  an  after-dinner  sitting. 
This  peculiarity  of  countenance,  as  well  as  the  plethoric  and 
well  fed  condition  generally,  when  occurring  in  persons  (espe- 
cially males)  past  the  middle  term  of  life,  particularly  if  asso- 
ciated with  hereditary  predisposition  or  with  known  habits  of 
self-indulgence,  has  been  regarded  as  among  the  notes  of  the 
gouty  habit  or  diathesis,  and  also,  along  with  a  short  and 
thick  neck,  as  among  the  predispositions  to  apoplexy. 

There  is  a  very  remarkable  condition  of  the  blood  and  of 
the  containing  vessels,  in  one  of  its  aspects  allied  to  anaemia, 
in  another  to  plethora — that,  namely,  which,  attended  with 
coldness  of  the  surface  and  rapid  depression  of  the  powers  of 
life,  corresponds  with  the  so-called  "collapse"  or  '^algide'' 
stage  of  Asiatic  cholera.  In  so  far  as  this  condition  can  be 
here  dealt  with,  it  may  be  regarded  as  one  in  which  a  highly- 
concentrated  blood  encounters  resistance  in  being  driven 
through  the  capillaries ;  the  great  mass  of  the  blood,  there- 
fore, tending  to  accumulate  in  the  venous  system,  and  produc- 
ing congestion,  and  even  ecchymosis,  by  rupture  of  the  smaller 
veins.  It  has  been  shown  by  chemical  analysis  that  the  blood 
in  this  condition  has  lost  a  considerable  proportion  of  its  water 
and  albumen,  owing  to  the  enormously  rapid  and  copious  dis- 
charges from  the  intestinal  canal;  but  the  blood-corpuscles 
remain,  for  the  most  part,  in  the  vessels.  There  is,  therefore, 
a  strange  combination  of  shrivelling  of  most  of  the  textures  of 
the  body  from  loss  of  fluid,  and  persistence  of  blood-colour, 
altered,  however,  in  the  direction  of  lividity  by  deficient  aera- 
tion.   A  person  in  this  state  has  the  skin,  especially  in  the  face 
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and  extremities,  of  quite  cadaverous  coldness,  and  often  has  the 
whole  attitude  and  expression  of  a  corpse ;  the  ends  of  the 
fingers  are  shrivelled,  the  features  thin  and  pinched,  the  nose 
and  all  the  extremities  livid  in  a  high  degree  ;  the  conjunctivse 
are  bloodshot  and  ecch^ymosed  ;  the  eyes  sunk  in  the  orbits  ; 
the  tongue  and  breath  cold;  the  respiration  and  circulation 
almost  inappreciable;  but  there  is  no  disappearance  of  the 
external  fat,  nor  any  true  emaciation  ;  the  breasts,  accordingly, 
in  women,  and  the  abdomen  in  corpulent  men,  remain  well 
clothed  with  integument  even  after  death.  A  condition  more 
or  less  allied  to  this  is  seen  in  some  cases  of  very  acute  peri- 
tonitis, tending  rapidly  to  death,  as  in  perforation  of  the 
bowels,  which,  like  cholera,  may  cause  death  by  collapse  in  a 
few  hours,  though,  of  course,  without  the  excessive  evacuations 
above  referred  to. 

The  traditional  description  of  the  so  called  Fades  Hippocratica 
is  not  very  far  removed  in  some  of  its  details  from  the  state  of 
acute  collapse  as  above  described,  and  has  been  so  often  formu- 
lated in  one  shape  or  other  by  compilers,  as  conveying  the 
elements  of  a  fatal  prognosis,  that  it  may  be  well  to  transcribe 
the  words  from  the  original  source  : — 

**A  sharp  nose,  hollow  eyes,  collapsed  temples;  the  ears  cold,  con- 
tracted, and  their  lobes  turned  out ;  the  skm  about  the  forehead  rough, 
distended,  and  parched  ;  the  colour  of  the  whole  face  green,  black,  livid, 
or  lead-coloured." 

But  the  reader  will  do  well  to  consult  the  other  physiognomic 
details  in  Sec.  2 — 4  of  the  Prognostics  of  Hippocrates  (Dr. 
Adams^  translation,  vol.  i.,  p.  236)  for  numerous  vivid  and 
picturesque  touches  which  are  now  among  the  commonplaces 
of  medical  observation.  And  the  description  of  the  phthisical 
body  by  Aretseus  is  equally  deserving  of  perusal,  as  a  sample  of 
accurate  appreciation  of  detailed  facts  emanating  from  remote 
antiquity.  The  most  important  facts  of  the  description 
referred  to  are  as  follows,  but  the  whole  chapter  in  the 
excellent  translation  of  Dr.  Adams  well  merits  perusal : — 

**  Voice  hoarse ;  neck  slightly  bent,  tender,  not  flexible,  somewhat 
extended  ;  fingers  slender,  but  joints  thick  ;  of  the  bones  alone  the  figure 
remains,  for  the  fleshy  parts  are  wasted  ;  the  nails  of  the  fingers  crooked, 
their  pulps  are  shrivelled  and  flat,  for,  owing  to  the  loss  of  flesh,  they 
neither  retain  their  tension  nor  rotundity  ;  and  owing  to  the  same  cause, 
the  nails  are  bent,  namely,  because  it  is  the  compact  flesh  at  their  points 
which  is  intended  as  a  support  to  them  ;  and  the  tension  thereof  is  like 
that  of  the  solids.  Nose  sharp,  slender  ;  cheeks  prominent  and  red  ; 
eyes  hollow,   brilliant  and  glittering ;    swollen,  pale,   or  livid  in  the 
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countenance;  the  slender  parts  of  the  jaws  rest  on  the  teeth,  as  if^ 
smiling  ;  otherwise  of  a  cadaverous  aspect.  So  also  in  all  other  respects  ; 
slender,  without  flesh  ;  the  muscles  of  the  arms  imperceptible  ;  not  a 
vestige  of  the  mammae,  the  nipples  only  to  be  seen  ;  one  may  not  only 
count  the  ribs  themselves,  but  also  easily  trace  them  to  their  termina- 
tions ;  for  even  the  articulations  at  the  vertebrae  are  quite  visible  ;  and 
their  connections  with  the  sternum  are  also  manifest ;  the  intercostal 
spaces  are  hollow  and  rhomboidal,  agreeably  to  the  configuration  of  the 
bone ;  hypochondriac  region  lank  and  retracted ;  the  abdomen  and 
flanks  contiguous  to  the  spine.  Joints  clearly  developed,  prominent, 
devoid  of  flesh,  so  also  with  the  tibia,  ischium,  and  humerus  ;  the  spine 
of  the  vertebrae,  formerly  hollow,  now  protrudes,  the  muscles  on  either 
side  being  wasted  ;  the  whole  shoulder  blades  apparent  like  the  wings 
of  birds.  If  in  these  cases  disorder  of  the  bowels  supervene,  they  are  in 
a  hopeless  state.  But,  if  a  favourable  change  takes  place,  symptoms 
the  opposite  of  those  fatal  ones  occur." — Aretceus,  Causes  and  Symptoms 
of  Chronic  Diseases,  Book  I. ,  Chapter  viii. ,  On  Phthisis. 

In  association  with  the  various  atrophic  and  anaemic  states 
above  referred  to,  we  have  to  consider  the  physiognomic  import 
of  another  much  abused  word,  around  which,  as  around  the 
words  **  diathesis  "  and  "  temperament,"  a  great  deal  of  very- 
obscure  pathology  has  been  made  to  revolve.  Cachexia,  in 
its  original  and  etymological  sense  (/ca/co?  and  e^^?),  means  any 
bad  or  defective  habit  of  body — habitus  depravatus — usually  the 
result,  not  the  cause,  of  disease.  The  term  "habit"  here 
implies,  of  course,  chronicity ;  and  the  word  cachexia  is,  accord- 
ingl}^,  one  consecrated  by  usage  to  the  definition  of  states  char- 
acterised by  chronic  lesions  of  nutrition,  as  opposed  to  the 
fevers  and  acute  diseases.  In  the  systematic  nosologies — 
Cullen's  for  example — the  Cachexias  form  an  order  including  all 
chronic  diseases  of  nutrition  which  are  not  strictly  local,  and 
not  obviously  associated  with  fever.  Hence  cancers,  dropsies, 
rickety  affections  of  the  bones  in  childhood,  and,  above  all,  the 
various  types  of  glandular,  articular,  pulmonary,  cutaneous 
diseases,  known  either  as  scrofulous  or  tubercular,  are  com- 
monly enumerated  among  the  cachexies ;  and  more  modern 
authors  add  gout,  rheumatism,  scurvy,  and  syphilis  to  the  list. 
But  the  use  of  the  thermometer  tends  very  much  to  break 
down  the  distinction  between  the  febrile  and  the  non-febrile 
diseases — between  the  pyrexice  and  cachexice  ;  and  in  some  of 
the  latter,  e.g.,  in  tubercular  diseases  and  in  syphilis,  the  febrile 
element,  though  spread  over  longer  periods  of  time,  and  there- 
fore less  intense  as  a  rule,  is  quite  as  really,  if  not  invariably, 
associated  with  many  of  the  nutritive  changes  as  in  the  pyrexiie 
commonly  so  called.  It  cannot,  therefore,  be  admitted,  that 
there  is  anything  in  the  essential  nature  of  a  cachexia  to  differ- 
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entiate  it  pathologically  from  a  fever,  or  from  an  acute  disease 
like  pneumonia.  There  is,  it  is  true,  the  element  of  time,  im- 
plied in  the  long  duration  and  very  gradual  evolution  of  the 
disease  ;  but  the  relation  of  the  local  changes  to  the  constitu- 
tional disease  is,  in  the  cachexia  as  in  the  fever,  a  matter  of 
inference  from  the  study  of  the  whole  of  the  phenomena ;  and 
it  is  impossible  to  admit,  a  priori,  that  a  specific,  and  latent, 
constitutional  taint  always  precedes  and  determines  the  local 
affection.  The  safe  rule  of  physiognomic  diagnosis  here  is,  to 
make  the  discovery  of  a  cachexia  (as  of  a  diathesis)  an  infer- 
ence from  individual  facts  actuall}^  observed  and  verified  in  the 
particular  case  ;  not  a  general  formula  such  as  is  often  implied 
under  the  terms  scrofulous,  strumous,  syphilitic,  gouty,  or 
cancerous  cachexia.  It  may  be  easily  admitted,  indeed,  that 
these  cachectic  states  actually  exist  in  connection  with  the 
diseases  named  ;  but  what  is  not  so  easily  admitted  is  the 
proof  of  the  cachexia  apart  from  all  positive  manifestations  of 
actual  disease  of  the  special  kind  implied  in  its  name. 

The  following  brief  indications,  however,  may  be  noted  as 
regards  particular  types  of  cachexia.  In  the  Scrofulous  or 
strumous  variety,  as  also  in  a  certain  proportion  of  cases  of 
tuberculosis  in  the  adult,  there  may  be  found  evidences  of  defec- 
tive nutrition,  or  emaciation,  extending  back  to  childhood,  and 
modifying  the  entire  form  of  the  skeleton,  as  well  as  the  integu- 
ment. A  slender  form,  and  a  narrow  or  deformed  chest  may 
be  accompanied  by  the  cicatrices  of  glandular  abscesses,  or  of 
sinuses  connected  with  the  bones ;  a  delicate,  pale  skin,  or  one 
marked  by  traces  of  eruptions  on  the  scalp  or  elsewhere  ;  often 
with  retarded  puberty,  and  imperfectly  developed  organs  of 
sex;  flabby  muscles,  attenuated  bones,  and  relatively  large 
(sometimes  anchylosed  or  actively  diseased)  joints.  The  upper 
part  of  the  abdomen  may  be  increased  in  bulk,  from  waxy 
enlargement  of  the  liver ;  or  the  whole  abdomen,  from  disease 
of  the  peritoneum  or  mesenteric  glands.  The  upper  lip  may  be 
tumid,  from  often-repeated  catarrhs,  commencing  with  coryza, 
in  the  earliest  years  of  life  ;  all  actual  disease  of  this  kind  hav- 
ing been  long  in  abeyance.  The  eyes  may  have  suffered  in 
infancy  or  early  youth  from  ulcerations  and  obscurations  of  the 
cornea,  or  from  repeated  chronic  conjunctivitis  and  '^ophthalmia 
tarsi,"  leading  to  thickening  and  granular  conditions  of  the 
eyelids,  or  permanent  injury  to  all  or  any  of  these  structures, 
or  of  the  hair-bulbs  of  the  eyelids ;  the  ears  may  have  been 
affected  by  discharges,  mucous  or  rauco-purulent,  indicating 
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inflammation,  either  external  to  the  membrana  tympani,  or  in 
the  tympanic  cavity,  and,  in  the  latter  case,  possibly  involving 
destruction  of  the  membrana  tympani,  or  of  the  ossicula  aiiditus, 
or  of  the  labyrinth  and  j;«r^'  ^^^^ro^a  of  the  temporal  bone  ;  and 
thus,  imperfection  of  sight  and  of  hearing  may  tell  a  tale  of 
complicated  changes,  conveying,  by  implication,  the  note  of  a 
scrofulous  diathesis.  Such  patients  are  commonly  more  or  less 
anaemic,  and  are  often  (sometimes  periodically)  subject  to  febri- 
cula  (hectic). 

In  the  Gouty  habit  there  is  frequently  no  cachexia,  properly 
speaking,  at  all  appreciable  until  the  middle  term  of  life  is 
reached,  or  past.  There  may,  on  the  contrary,  be  all  the 
indications  of  strong  vitality,  robust  conformation,  and  great 
bodily  and  mental  activity.  At  a  certain  period  of  life, 
however  (prematurely  or  not),  the  ordinary  signs  of  ageing 
occur ;  and  along  with  these  (and  with-  the  cessation  of  the 
catamenia  in  women)  comes  an  increase  of  obesity,  or  the 
plethoric  development  of  the  facial  veins  (described  above) ; 
eruptions  on  the  skin  ;  varicose  veins  in  the  lower  extremities  ; 
manifestly  diminished  energy,  and  sometimes  oppression  of 
breathing.  Preceding  or  succeeding  these  signs  may  occur 
the  special  deformities  due  to  the  local  deposits  of  uric  acid 
in  the  joints  of  the  toes  and  fingers,  or  (as  Sir  Alfred  Garrod 
has  remarked)  in  the  lobes  of  the  ears.  The  peripheral  arteries 
often  present  at  this  stage  well-marked  senile  degeneration. 
There  are,  however,  not  a  few  exceptions  to  these  remarks  ; 
and  the  gouty  habit  may  even  occur  with,  or  follow,  the 
scrofulous  cachexia,  as  age  advances. 

It  is  doubtful  whether  any  very  definite  cachexia  can  be 
said  to  accompany  Cancerous  disease,  apart  from  the  local 
developments  of  it  in  the  organs,  and  their  consequences. 
But  in  the  majority  of  cases  of  gastric,  hepatic,  omental,  or 
uterine  cancer,  and  in  not  a  few  mammary  and  other  external 
cancerous  growths,  there  are  either  extreme  emaciation  and 
anaemia,  or  persistence  of  the  external  fat  with  flabby  integu- 
ments, and  a  peculiar  sallow  pale  complexion  ;  the  expression 
of  the  countenance  at  the  same  time  indicating  habitual  suff'er- 
ing  and  great  despondency  of  mind. 

Dropsical  cachexia  is  most  frequently  associated  with  Bright's 
disease  of  the  kidney.  It  is  marked  by  great  pallor,  a  languid 
expression  without  suflering,  unless  from  difliculty  of  breath- 
ing ;  often  puffiness  of  the  face  and  eyelids ;  absence  of  fever, 
and  an  almost  perfectly  dry,  cool  skin,  sometimes  of  fine,  semi- 
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transparent  texture,  at  other  times  locally  thickened  and  even 
wrinkled  or  furrowed  from  the  effects  of  former  long-continued 
dropsical  effusions,  especially  in  the  lower  extremities,  scrotum, 
and  loins. 

It  does  not  appear  at  all  clear  (notwithstanding  the  well- 
known  description  by  Dr.  Todd  of  the  ''  rheumatic  diathesis  "), 
that  either  in  acute  or  chronic  Rheumatism  there  is  any  defin- 
able cachexia  or  physiognomic  peculiarity  of  bodily  conforma- 
tion, apart  from  the  more  obvious  history  and  consequences  of 
the  disease. 

In  Bickets,  there  is  a  precursory  or  incubative  stage  of 
impaired  general  health  or  cachexia  (according  to  Sir  William 
Jenner,  Medical  Times  and  Gazette,  1860,  Vol.  I.),  extending 
usually  from  the  fourth  to  the  twelfth  month  of  the  infant's 
life.  JMore  or  less  emaciation  takes  place,  and  the  movements 
indicate  languor  and  peevishness  or  moroseness,  perhaps  with 
hot  skin  and  a  degree  of  low  febrile  irritation.  By  and  by  it 
is  observed  that  the  natural  impulse  of  healthy  children  to 
play  about,  does  not  exist ;  the  child  prefers  to  lie  still,  and 
refuses  to  be  amused ;  the  superficial  veins  become  large,  and 
the  jugular  veins  especially  are  much  dilated;  the  hair  con- 
tinues thin  upon  the  scalp,  and  the  fontanelle  remains  widely 
open.  Inter-current  diseases  of  the  chest  may  occur  even  at 
this  stage,  and  may  considerably  modify  the  progress  of  the 
rickety  cachexia ;  but  three  truly  physiognomic  characters  are 
specially  noted  by  Jenner,  as  appertaining  to,  and  distinctive 
of,  rickets,  even  in  advance  of  the  characteristic  deformities  of 
the  skeleton,  which  are  often  not  easily  observed  until  the 
little  patient  begins  to  walk.  The  first  is,  profuse  perspiration 
of  the  head  and  upper  part  of  the  body,  especially  during 
sleep,  with  large  and  full  veins  of  the  scalp  and  sometimes 
undue  pulsation  of  the  carotids.  The  second  of  these  early 
symptoms  is  an  intolerance  of  covering  at  night:  the  child 
insisting  on  kicking  the  bed-clothes  off,  Und  lying  with  naked 
limbs,  so  as  to  be  "always  catching  cold/'  according  to  the 
mother,  who  tries  in  vain  to  keep  the  infant  properly  pro- 
tected. The  third  characteristic  symptom  is  positive  suffering 
when  touched,  or  even  when  approached,  by  strangers, 
obviously  from  general  tenderness,  both  of  the  surface  and 
of  the  muscles  and  bones  :  an  exaggeration  of  the  state  above 
described  as  existing  at  the  very  earliest  stage  of  this  cachexia. 
''A  child  in  health,"  says  Sir  Wm.  Jenner,  "delights  in  move- 
ments of  every  kind.     It  joys  to  exercise  every  muscle.     Strip 
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a  child  of  a  few  months  old,  and  see  how  it  throws  its  limbs 
in  eyery  direction ;  it  will  raise  its  head  from  the  place  where 
it  lies,  coil  itself  round,  and  grasping  a  foot  with  both  hands 
thrust  it  into  its  mouth  as  far  as  possible,  as  though  the  great 
object  of  its  existence  at  that  moment  was  to  turn  itself  inside 
out.  The  child,  suifering  severely  from  the  general  cachexia 
which  precedes  and  accompanies  the  progressive  stages  of  the 
bone-disease  in  rickets,  ceases  its  gambols ;  it  lies  with  out- 
stretched limbs  as  quietly  as  possible,  for  voluntary  movements 
produce  pain."  The  consequence  of  all  this  suffering,  after 
a  short  period,  is  further  permanently  imprinted  on  the 
physiognomy  in  an  aspect  not  only  of  languor,  but  of 
premature  sadness  and  sedateness,  as  of  age,  the  effect  of 
which  is  increased  by  the  inability  of  the  muscles  to  support 
the  spinal  column ;  this,  accordingly,  becomes  curved  forwards 
in  the  cervical  region  and  backwards  in  the  dorsal.  The 
bones  of  the  cranium  (especially  the  occipital)  are  soft  and 
thin  (cranio-tabes  of  Elsaesser),  yielding  in  some  cases  to 
pressure  like  card-board ;  and  the  form  of  the  skull  is  altered, 
flattened  behind  or  at  the  vertex,  and  protuberant  in  front. 
There  is  enlargement  of  the  ends  of  the  long  bones ;  the  ribs 
are  "very  soft,  so  that  there  is  great  recession  of  each  rib 
where  it  joins  the  costal  cartilage  at  each  inspiration."  It 
is  easy  to  see  in  this  description  of  the  signs  of  a  "cachexia" 
a  very  real  and  present  disease,  the  source  of  all  the  deform- 
ities and  permanent  alterations  in  rickets,  to  which  we  have 
already  alluded  as  being  themselves,  in  after  life,  physiognomic 
evidence  of  disturbed  health  and  function  during  the  period  of 
childhood. 

The  Syphilitic  cachexia  is  so  plainly  a  part  of  the  actual 
disease,  defined  and  demarcated  by  the  well-known  succession 
of  the  various  stages  and  external  and  internal  lesions,  that  it 
seems  unnecessary  here  to  treat  of  it  in  detail,  as  the  evidence 
of  its  presence  is  dealt  with  under  special  sections  in  connection 
with  the  throat,  the  skin,  the  bones,  the  joints,  etc.  But  in 
long-standing  cases  of  syphilis  its  deep  influence  on  the  system 
is  often  manifested,  not  merely  by  an  appearance  of  bad  health 
and  general  delicacy,  but  also  by  a  dingy,  sallow,  and  some- 
what discoloured  appearance  of  the  skin  of  the  face  ;  this  may 
impart  to  such  patients  something  of  the  physiognomic  aspect 
of  malignant  disease  already  referred  to. 

In  all  bodily  conditions  involving  Fever,  whether  classed 
among  the  specific  fevers  or  not,   there  are  certain  physio- 
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gnomic  characteristics  which  ought  to  be  constantly  present  to 
the  mind  of  the  physician,  not  only  as  throwing  light  on  the 
diagnosis,  but  often  also  on  the  prognosis  and  treatment. 
Thus,  in  the  earliest  periods  there  are  the  somewhat  collapsed 
appearance,  the  pallor,  the  shivering,  and  cutis  anserina  which 
belong  to  the  cold  stage.  At  a  later,  but  still  early,  period, 
the  face  is  flushed,  the  expression  is  that  either  of  languor  or 
of  pain,  according  as  there  is  or  is  not  a  local  disease ;  very 
often  the  attitude  indicates  restlessness,  as  when  the  patient  is 
found  overnight  or  in  the  early  morning  with  the  bed-clothes 
tossed  and  disordered,  and  the  body  more  or  less  exposed.  In 
this  stage  the  skin  may  be  dry  or  moist,  or  it  may  be  dry  on  the 
exposed  parts  and  moist  under  the  clothes,  or  vice  versa. '^  In 
certain  fevers,  as  in  the  rheumatic  and  p^^semic  kinds,  moisture 
of  surface  and  often  profuse  sweating  predominate  throughout ; 
in  others,  as  in  scarlet  fever  and  most  of  the  eruptive  fevers,  a 
dry  hot  skin  is  more  characteristic  of  the  early  stages  up  to  the 
height  of  the  fever.  In  phthisis,  and  in  most  of  the  fevers 
accompanying  organic  disease,  sweats  of  considerable  intensity 
alternate  with  hot  and  dry  skin,  often  repeatedly  in  the  course 
of  twenty-four  hours  (hectic  fever).  In  fevers  which  accom- 
pany diseases  gravely  aff'ecting  the  respiration,  as  in  pneumonia 
and  broncho-pneumonia,  the  flush  on  the  cheeks  has  a  peculiar 
duskiness  or  lividity ;  this  is  very  notably  the  case,  also,  in 
acute  tuberculosis.  In  some  cases  of  pyaemia,  as  well  as  in 
acute  pulmonary  aff"ections  not  pyaemic  in  origin,  a  yellowish 
colour  of  the  integument,  sometimes  amounting  to  jaundice, 
may  take  place  without  any  evidence  that  the  liver  is 
directly  involved  in  the  disease  ;  and  in  acute  and  febrile 
diseases  of  the  liver  itself  (abscess,  etc.)  the  combination 
of  the  febrile  physiognomy  with  jaundice  is  more  easily 
explained.  Fevers  depending  on  septic  poisoning  of  the 
blood  are  recognised  by  the  peculiar  odour,  as  of  putrefac- 
tion, which  exhales  from  the  body  even  at  an  early  stage, 
before  the  cadaveric  odour  or  the  symptoms  of  approach- 
ing death  have  appeared  ;  such  cases  may  have  a  traumatic 

1 A  remarkable  contrast  to  these  irregularities  of  the  cutaneous  transpira- 
tion in  fevers  is  to  be  found  in  most  cases  of  diabetes  mellitus,  in  which,  with 
great  emaciation  and  disorder  of  nutrition  and  of  the  urinary  excretion,  the 
surface  often  remains  throughout  harshly  dry  and  cool,  the  natural  perspira- 
tion, even  under  severe  exertion,  being  suspended.  Generally  speaking,  a  dry 
skin  which  does  not  very  easily  persjjire,  and  maintains  an  equable  tempera- 
ture, is  the  sign  of  a  *'  wiry  "  frame  and  of  good  health.  Corpulent  persons, 
on  the  other  hand,  perspire  easily. 
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origin,  or  they  may  occur  spontaneously,  as  in  some  instances 
of  enteric  fever,  of  erysipelas,  of  dysentery,  and  of  septic 
poisoning  from  infection.  Fevers  depending  on  abscess,  or 
upon  profuse  suppuration  in  connection  with  mucous  or  serous 
surfaces,  are  often  very  specially  characterised  by  the  tendency 
to  intense  and  repeated  shiverings,  which  can  be  compared 
only  to  the  commencing  stage  of  the  ague-fit.  A  like  disposi- 
tion to  rigors  sometimes  follows  the  passing  of  a  catheter  or 
bougie  into  the  bladder,  and  this  without  any  appreciable 
injury  done  to  the  mucous  membrane.  All  these  phenomena 
may  be  fairly  included  in  the  range  of  physiognomic  diagnosis; 
the  more  precise  appreciation  of  temperature  through  the 
thermometer  will  come  under  consideration  hereafter  (see 
Chapter  iii.).  In  all  fevers  which  continue  for  more  than  a 
brief  period,  the  tongue  becomes  more  or  less  coated  with  a 
white  or  yellow  fur ;  in  the  hectic  of  phthisis,  however,  and  in 
some  cases  of  enteric  fever  and  of  mild  intermittent,  the  tongue 
remains  surprisingly  clean  and  natural.  As  the  fever  ad- 
vances the  fur  increases,  the  papillae  enlarge  and  become  con- 
gested, the  dorsum  of  the  tongue  becomes  dry,  usually  first  in 
the  neighbourhood  of  the  rapliL  At  a  still  more  advanced 
stage,  the  tongue  becomes  dry  all  over,  brown,  and  roasted- 
looking,  while  incrustations  of  brown  epithelial  debris  (sordes) 
gather  upon  the  teeth,  alveoli,  and  lips ;  this  condition  is 
specially  characteristic  of  typhus  and  similar  fevers,  typhoid 
pneumonia,  and  generally  speaking  of  the  more  severe  con- 
tinued fevers  from  the  middle  of  the  second  week  onwards ; 
it  yields  very  gradually  after  the  crisis,  the  fur  being  thrown 
off  sometimes  in  patches,  sometimes  more  evenly,  and  the 
natural  moisture  returning  (see  also  Chap.  xi.).  At  the  stage 
indicated  by  the  phenomena  just  described,  there  has  usually 
been  more  or  less  of  mental  disturbance,  and  the  whole 
attitude  and  manner  of  the  patient,  as  well  as  his  words, 
indicate  a  wandering  mind  and  semi-unconsciousness,  or  even 
an  advance  into  coma,  with  great  and  increasing  weakness; 
the  posture  being  in  the  more  extreme  cases  absolutely 
prostrate  on  the  back,  with  the  mouth  more  or  less  open, 
the  eyes  half  closed,  and  sometimes  a  film  of  dried  mucus 
and  lachrymal  secretion  on  the  conjunctivae;  the  pupils 
being  often  contracted  so  as  to  resemble  pinholes,  and 
insensible  to  light.  When  associated  with  profuse  sweating, 
or,  even  apart  from  this,  with  cold  extremities  (the  febrile 
heat  remaining  in  the  central  parts  of  the  body),  the  prognosis 
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is  as  bad  as  it  can  well  be  in  any  fever.  A  very  unfavourable 
sign  is  a  starting  or  twitching  movement  of  the  tendons  of 
the  wrist  (subsiUtus  tendinum),  and  tremor  of  the  muscles 
generally ;  still  more  unfavourable,  if  possible,  are  the  move- 
ments of  the  hands  described  by  Hippocrates,  and  reproduced 
by  countless  authorities  with  more  or  less  conscious  imitation 
for  more  than  2,000  years  under  the  names  of  carphologia, 
JloccitatiOj  etc.: — 

*'When  in  acute  fevers,  pneumonia,  phrenitis  (acute  delirium),  or 
headache,  the  hands  are  waved  before  the  face,  hunting  through  empty 
space  as  if  gathering  bits  of  straw,  picking  the  nap  from  the  coverlet, 
or  tearing  chaff  from  the  wall — all  such  symptoms  are  bad  and  deadly."  '^ 

The  peculiar  deadliness  of  such  symptoms,  it  may  be  re- 
marked, depends  upon  the  fact  of  their  indicating  at  once 
two  apparently  contrasted  states  of  the  nervous  centres  and 
especially  of  the  basal  ganglia  and  mesencephale,  if  not 
also  of  the  medulla  oblongata — viz.,  restlessness,  with 
greatly  lowered,  if  not  lost,  sensibility  to  external  im- 
pressions ;  unconsciousness,  with  disturbed  excitomotor 
activity,  and  almost  always  with  entire  absence  of  real 
sleep  (coma  vigil) ;  the  movements  are  absolutely  automatic, 
and  yet  they  are  continuous,  being  excited  by  some  purely 
physical  irritation  of  the  motor  centres  arising  apart  alto- 
gether from  consciousness,  and  acting  feebly  through  the 
efferent  nerves  upon  those  groups  of  muscles  especially  which, 
in  the  normal  condition,  exhibit  the  most  highly  diflerenti- 
ated  and  exquisitely  combined  movements  under  the  influence 
of  the  will.  To  the  same  order  of  phenomena  belong  the 
constant  mutterings  (typhomania  or  typhoid  ^  delirium) ;  the 
wordless,  and  sometimes  even  voiceless,  movements  of  articu- 
lation {mussitatio)  observed  in  the  latter  stages  of  many  severe 

1  Prognostics,  IV.;  Adams'  translation.  Vol.  I.,  p.  238. 

'It  should  be  particularly  remarked,  as  necessary  for  the  reconciliation  of 
old  and  new  terms,  that  the  word  "typhoid  "  is  not  used  here  in  the  special 
and  limited  sense  given  to  it  by  Louis  and  the  French  school  of  the  present 
century,  as  a  designation  of  enteric  fever,  but  in  that  larger  and  more  general 
meaning  which  it  had  from  at  least  the  time  of  Galen,  of  typhus-like 
(ri;</)os,  eldos).  Typhus  and  most  of  its  derivatives,  including  typhomania, 
are  Hippocratic  words,  used  in  a  figurative  sense,  from  tD0os,  smoke,  as 
indicating  the  stupor  which  attends  the  graver  kinds  of  fever ;  and,  in  the 
case  of  typhomania,  the  combination  of  stupor  with  restless  delirium — exactly 
the  functional  contrast  referred  to  above.  The  etymological  facts  are 
interesting,  as  showing  how,  even  in  the  most  remote  period  to  which  the 
literature  of  medicine  extends,  clinical  phenomena  which  only  receive  their 
physiological  interpretation  from  modern  science  were,  nevertheless,  some- 
times very  exactly  noted. 
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fevers,  conveying  to  the  mind  of  the  observer  merely  the 
idea  of  unrest,  without  the  faintest  suggestion  of  meaning 
or  even  of  consciousness.  (Compare  sections  on  DeHrium 
and  Sleeplessness  at  the  end  of  Chapter  vi.) 

The  specialties  of  physiognomic  diagnosis  bearing  on  diseases 
of  the  Chest  are  so  interwoven  with  the  subjects  to  be  discussed 
at  length  in  Chapter  ix.  of  this  work  (Dyspnoea,  Orthopnoea, 
etc.)  that  a  few  preliminar}^  remarks  here  are  all  that  seem  to 
be  required  in  order  to  preserve  the  continuity  of  the  present 
chapter.  It  is  impossible  to  define  with  precision,  in  many 
cases,  what  is  of  cardiac  and  what  is  of  pulmonary  origin,  in 
any  particular  combination  of  physiognomic  peculiarities  ; 
because  in  point  of  fact  cardiac  lesions  almost  always  bring 
pulmonary  diseases  in  their  train  ;  and  it  is  also  the  case  that 
certain  pulmonary  derangements  are  quite  sure  to  be  followed, 
after  a  time,  by  cardiac  diseases  both  functional  and  organic, 
which  form  their  necessary  and  logical  supplement.  The 
intimate  association  of  the  functions  of  respiration  and  circula- 
tion in  health  is  the  evident  cause  of  their  usual,  and  even 
necessary,  association  in  disease.  One  brief  statement  will,  it 
is  hoped,  make  this  perfectly  clear,  even  to  the  merest  tiro  in 
medical  observation.  The  chemical  changes  in  the  blood, 
which  constitute  the  ultimate  act  of  respiration,  may  be  inter- 
cepted equally — (1)  by  a  cause  mechanically  hindering  the 
access  of  air  to  the  blood ;  or  (2)  by  one  which  obstructs  the 
flow  of  the  blood  generally  through  the  capillaries  of  the  lungs, 
and  thus  prevents  the  access  of  the  blood  in  circulation  to  the 
oxygen  which  awaits  it  in  the  pulmonary  air  vesicles.  The 
familiar  example  of  asphyxia,  or  suffocation,  is  the  typical 
illustration  of  the  first,  and  obstruction  of  the  pulmonary  artery 
by  a  large  embolus,  or  thrombus,  of  the  second  mode  of  detri- 
ment to  the  function  of  respiration  ;  and  in  both  of  these  cases 
we  have,  among  other  things,  the  rapid  development  of 
cyanosis,  or  lividity,  as  the  index  of  the  functional  lesion. 
But  it  is  only  in  cases  in  which  the  change  is  rapid  and  com- 
plete, from  unimpaired  to  nearly  abolished,  or  very  greatly  im- 
paired, function  that  cyanosis  can  be  relied  upon  as  indicating 
accurately  the  nature  and  extent  of  the  detriment.  As  a 
matter  of  fact  and  of  daily  observation,  very  grave  destructive 
diseases  of  the  lungs,  and  also  of  the  heart,  may  exist  alto- 
gether without  cyanosis  ;  and  cyanosis  may  exist,  as  a  chronic 
condition,  with  far  less  than  could  have  been  expected  of 
respiratory  difficulty  and  apparent  effort.     Hence  it  becomes 
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necessary  to  qualify  the  first,  or  a  priori,  apprehension  of  tlie 
physiological  facts  above  referred  to  by  many  details  of 
diagnosis  resulting  from  clinical  observation  ;  and  although  it 
is  perhaps  true  that  there  is  in  nature  (hypothetically  at  least) 
a  typically  cardiac,  and  a  typically  pulmonic,  physiognomy 
known  to  the  highly-skilled  observer  in  certain  forms  and 
aspects  of  disease  of  the  heart  and  lungs  respectively,  it  is  im- 
possible to  state  the  details  of  these  in  such  a  way  as  to  cover 
the  whole  ground  of  diagnosis  in  these  two  departments.  In 
advanced  pulmonary  emphysema  and  asthmatic  bronchitis,  for 
instance,  there  is  commonly  a  cyanotic  countenance,  the 
apparent  lividity  being  greater  or  less  according  to  the  greater 
or  less  amount  of  blood  permeating,  or  detained  in,  the  smaller 
vessels.  In  severe  and  acute  pneumonia,  cyanosis  is  associated 
with  the  febrile  flush  so  characteristic  of  a  disease  where  the 
temperature  frequently  rises  in  a  few  hours  to  104°  F.  or  105^ 
F.,  or  even  higher  in  some  cases.  But  in  very  many  chronic 
pulmonary  diseases  more  destructive  and  fatal  than  these,  and 
in  many  cases  also  of  these  diseases  themselves,  cyanosis  is 
either  absent  or  not  notably  present ;  because  the  absolute  re- 
duction in  the  mass  of  the  blood,  and  especially  of  its  red 
corpuscles,  permits  of  such  an  amount  of  aeration,  even  with  a 
damaged  lung,  as  to  exempt  the  patient  under  ordinary  cir- 
cumstances from  this  particular  manifestation  of  a  disturbed 
respiration. 

In  many  cardiac  diseases,  and  also  in  such  affections  of  the 
respiratory  system  as  are  characterised  by  difficulties  of 
breathing  amounting  to  an  agony,  the  patient  remains  almost 
constantly  in  the  semi-erect,  or  even  in  the  erect  posture  owing 
to  the  difficulty  or  impossibility  of  lying  down  with  comfort. 
To  this  condition  the  name  of  orthopnoea  {6p06<i,  erect)  is 
applied ;  to  be  distinguished  from  dyspnoea  (pva--,  difficult, 
n-vew,  I  breathe)  in  respect  that  the  latter  is,  essentially,  a 
mere  subjective  sensation  of  breathlessness,  whereas  the  former 
is  a  quite  special  kind  of  difficulty,  marked  by  a  character- 
istic attitude^  and  therefore  coming  clearly  within  the  range 
of  physiognomic  diagnosis.  But  even  in  dyspnoea,  not  thus 
characterised,  there  may  be  differences  of  detail,  directly  in- 
dicated in  the  physiognomy.  Thus,  the  breathing  may  be 
simply  accelerated,  as  in  simple  uncomplicated  pneumonia, 
and  in  some  cases  of  pleurisy;  or  laborious,  as  in  most  cases 
of  severe  bronchitis  and  asthma,  and  almost  all  of  obstructive 
laryngitis,  or  of  pressure  from  without  upon  the  air-passages. 
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Or,  the  breathing  may  be  at  once  slow,  and  laboured  or  noisy, 
as  in  apoplectic  coma;  or  simply  slow,  and  with  diminished 
extent  of  movement  (shallow),  as  in  the  painless  extinction 
of  chronic  exhausting  disease ;  or  slow  and  sighing,  at  inter- 
vals, as  in  many  states  of  disordered  innervation ;  or  it  may 
present  the  more  developed  form  of  this,  or  what  has  been 
called  the  *'  Cheyne-Stokes  breathing ''  (to  be  discussed  in 
Chapter  ix.),  when  a  succession  of  gasping  and  rapid  acts 
of  respiration  alternates  with  a  period  of  apparent  failure 
of  the  impulse  to  breathe  (apnoea),  the  frequency  and  the 
depth  of  the  successive  inspirations  diminishing  till  breathing 
appears  to  be  about  to  cease  altogether.^  All  of  these  characters 
of  the  respiratory  movements  are  thus  far  typical,  that  they 
indicate,  not  perhaps  the  particular  disease  under  which  the 
patient  is  suffering,  but  the  whole  bearing  of  the  morbid 
phenomena,  wherever  they  may  take  origin,  upon  the  function 
of  respiration;  the  further  examination  of  which  in  detail, 
including  the  physical  diagnosis  of  heart,  lungs,  etc.,  may, 
or  may  not  give  the  key  to  what  would  otherwise  be  an 
indeterminate  position. 

In  some  cases,  perhaps,  of  grave  and  complicated  disorder 
of  the  respiration,  but  still  more  characteristically  in  certain 
extreme  forms  of  disease  of  the  Heart  (which  may  or  may  not 
be  attended  by  dyspnoea  properly  so  called)  there  is  a  very 
peculiar  restless  and  often  sleepless  form  of  anguish^  which 
communicates  itself,  in  an  all  but  indescribable  way,  to  the 
whole  attitude  and  manner  of  the  patient.  This  may  amount 
to  positive  pain,  or  it  may  not;  the  peculiar  note  of  its  ex- 
istence, however,  is  the  evident  dread  of  something  immediately 
impending,  a  feeling  which  in  the  most  severe  cases  prints  itself 
upon  the  countenance,  and  is  further  revealed  by  the  uneasy, 
agonised  shiftings  of  position,  and  the  utter  disability  for 
tlie  repose  of  quiet,  natural  sleep.  Patients  in  this  condition 
will  pass  whole  nights  in  a  state  of  restless  agitation  {per- 
vigilmm)  without  delirium,  but  with  a  constant  dread  of 
falling  asleep ;  or  they  will  yield  to  long- continued  fatigue,  by 
falling  into  short,  uneasy  snatches  of  sleep,  broken  by  sudden 
starts  and  alarmed  awakenings,  and  with  an  almost  expressed 

^  What  has  been  provisionally  termed  **  Unemic  dyspnoea"  is  a  phenomenon 
far  too  much  involved  in  questions  of  rather  doubtful  pathology  to  be  more 
than  merely  alluded  to  in  this  place ;  nevertheless,  the  ingenious  researches  of 
Cuffer,  though  still  unconfirmed,  may  be  mentioned  as  probably  of  importance 
in  this  connection.  "  Recherches  cliniques  et  experimentales  sur  les  alterations 
du  sang  dans  Turemie  et  sur  la  pathog^nie  des  accidents  uremiques. "  Paris,  1878. 
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sense  of  the  instant  danger  they  ever  seem  to  experience 
that  a  very  deep  sleep  might  at  any  time  become,  or  pass  into, 
"  the  sleep  that  knows  no  waking."  All  this  makes  up 
(when  watched  carefully  with  a  skilled  and  observant  eye) 
a  physiognomy  which  is  usually  sufficiently  distinctive  of  what 
may  be  in  general  terms  described  as  cardiac  suffering;  and 
when  this  is  enhanced  and  rendered  definite,  or  its  locality 
clearly  indicated  by  pain^  and  especially  by  very  severe  and 
paroxysmal  pain  following  a  certain  course,  and  bearing  a 
certain  relation  to  bodily  exertion,  etc.  (as  will  be  afterwards 
described  in  detail),  it  constitutes  the  phenomenon,  or  symp- 
tom, or  disease,  which  has  been  termed  "Angina  pectoris," 
and  is  known  to  be  frequently  associated  with  sudden  death. 
But  here  the  physiognomic  characteristics  above  mentioned 
may  present  themselves  apart  from  positive  pain ;  or  again, 
the  latter  may  be  extreme,  in  the  absence  of  the  former. 
But  patients  may  conceal,  or  misrepresent,  their  internal 
sensations,  while  the  functional  distress  they  suffer  is  clearly 
manifested  through  its  outward  tokens  in  the  countenance, 
manner,  etc. ;  the  study  of  the  truly  physiognomic  traits 
briefly  indicated  above  is  therefore  of  great  advantage  to  the 
physician,  in  his  diagnosis  of  such  cases. 

In  all  diseases  of  the  Nervous  system  it  is  of  paramount  im- 
portance to  observe  the  attitude  and  bearing  of  the  patient, 
his  manner  of  answering  questions,  of  putting  out  his  tongue, 
of  speaking,  eating,  handling  familiar  objects,  walking,  etc. 
There  should  be  no  hurry  in  making  these  observations ; 
sometimes  the  abnormal  facts  can  be  taken  in  at  a  glance, 
as  it  were ;  at  other  times  the  disease  may  elude  observation 
altogether,  until  brought  into  full  view  by  some  particular 
abnormal  act.  This  applies  in  a  very  special  sense  to  dis- 
orders supposed  to  be  of  the  mind,  which  have  often  a  very 
distinct  physiognomic  expression,  while  in  other  cases  they 
require  to  be  sought  out  through  tedious  processes  of  detail, 
amid  many  difficulties  and  possible  fallacies,  or  even  as  under- 
lying positive  deception.  In  all  disorders  attended  with 
paralysis,  tremor,  or  convulsion,  there  will  be  at  some  time 
or  other  visible  phenomena  affecting  one  or  other  of  the 
modes  of  ordinary  activity  above  enumerated ;  or  there  may 
be  deficient  power  of  evacuating  or  of  retaining  the  excretions 
of  the  bowels  and  bladder.  A  slight  tremor  of  the  lips,  and  a 
hesitating  utterance,  as  if  the  lips  and  tongue  had  no  grip  (so 
to  speak)  over  the  consonants,  will,  along  with  a  peculiarity 
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in  the  gait,  an  unusual  stillness  in  the  muscles  of  expression, 
and  a  slight  disparity  of  the  pupils,  reveal  with  almost 
absolute  certainty  an  early  stage  of  one  of  the  most  hope- 
less of  diseases — general  paralysis  of  the  insane.  A  similar 
but  more  complete  absence  of  facial  expression,  without  any 
of  the  other  characters  just  mentioned  (unless  it  be  a  flaw  in 
the  articulation  absolutely  limited  to  the  labial  consonants),  will 
give  the  key  to  a  more  rare,  but  far  less  dangerous  disorder — 
double  or  bilateral  paralysis  of  the  portio  dura :  while  a  one- 
sided action  of  the  face  and  brow,  with  a  permanently  open  or 
half-open  eye  on  the  side  of  the  paralysis,  and  a  twist  of  the 
mouth  towards  the  opposite  side,  will  show  forth  the  much 
more  common,  and  equally  isolated,  paralysis  of  the  portio 
dura  on  one  side  only.  An  open  mouth,  dribbling  saliva, 
an  awkwardly-moving  or  nearly  motionless  tongue,  with  very 
indistinct  articulation,  will  reveal  the  labio-glosso-laryngeal 
paralysis  of  Trousseau  and  Duchenne,  the  bulbar  paralysis 
(so  called  from  the  seat  of  the  lesion  in  the  Pons  Varolii) 
of  other  authors.  The  trailing  walk  of  the  hemiplegic 
patient, — in  which  the  weight  of  the  bod}^  is  supported  on 
one  limb,  while  the  other  (the  paralysed)  limb  is  either 
dragged  on  the  ground,  or  lifted  by  a  movement  of  circum- 
duction proceeding  from  the  pelvis,  and  favoured  by  a  hitch 
of  the  whole  body, — is  a  sign  which  can  be  noted  at  once, 
along  with  the  motionless,  sometimes  rigid,  hand  and  arm  of 
the  same  side,  semiflexed,  and  with  the  fingers  bent  into  the 
palm.  The  slow,  shufliing,  and  evidently  enfeebled  gait  of 
the  true  paraplegic,  arising  from  sheer  deficiency  of  muscular 
energy ;  the  controlled  and,  as  it  were,  leaden  movements  of 
spastic  paralysis,  when  the  feet  are  lifted  with  difficulty, 
clinging  to  the  floor,  and  tending  in  progression  to  fall  foul  of 
each  other,  but  still  obviously  moved  deliberately,  and  without 
any  loss  of  co-ordination ;  and,  contrasted  with  both  of  these, 
the  inco-ordinate,  erratic,  stumbhng,  and  staggering  gait  of 
locomotor  ataxy,  with  its  evident  loss  of  balancing  power; 
all  of  these  types  are  equally  characteristic,  almost  at  first 
sight,  and  easily  distinguishable  from  the  limping  of  hip-joint 
or  other  articular  disease,  and  from  the  reeling,  serpentine, 
plainly  bewildered  course  of  the  man  tending  homeward  after 
a  debauch,  and  ready  at  any  time  to  lie  down  in  the  dirt,  to 
save  the  trouble  of  further  picking  his  way.  More  difficult 
to  distinguish  from  the  latter  are  some  forms  of  apoplexy  or 
or  of  cerebellar  disease,  of  the  diagnosis  of  which,  however,  it 
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is  impossible  to  treat  in  this  chapter.  The  wrist-drop  of  lead 
paralysis,  the  irregular  manipulations  of  writer's  cramp  and 
other  peripheral  nervous  disorders  of  the  fingers,  must  also 
be  omitted  here,  though  essentially  of  the  nature  of  really 
physiognomic  diagnosis.  The  peculiar  jerkings  and  general 
**  insanity  of  the  muscles "  which  characterise  chorea  must 
also  be  dismissed  with  a  reference  to  special  articles  and 
treatises ;  as  also  the  whole  subject  of  tremor,  paralysis 
agitans,  and  spinal  sclerosis.^ 

E,e verting  to  the  disorders  which  seem  to  have  more  relation 
to  the  mental  functions,  it  may  be  affirmed  with  truth  that 
almost  every  distinct  type  of  insane  aberration  has  its  peculiar 
physiognomy ;  from  the  extravagant  and  excited  gestures, 
shouts,  and  destructive  violence  of  the  maniac,  to  the  mutter- 
ing and  moaning  of  the  victim  of  pure  melancholia,  nursing 
his  secret  sorrow  alone ;  or  the  mindless,  speechless,  slouching, 
purely  animal  characteristics  of  the  extreme  demented  patient, 
pushed  about  almost  like  a  chattel  by  his  keeper,  without 
spontaneity,  and  only  capable  of  being  excited  into  a  tem- 
porary sense  of  apparent  enjoyment  by  the  sight  of  food,  or 
of  tobacco,  or  perhaps,  in  some  instances,  by  objects  of  sexual 
desire.  And  within  these  divisions  lie  almost  endless  varieties; 
e.g.^  the  hysterical  maniac,  incoherent,  extravagant  in  speech, 
laughing  and  weeping  by  turns,  erotic  and  shameless  in  her 
behaviour  at  times,  and  with  lucid  intervals,  it  may  be,  of  long 
duration;  the  harmless  and  good-humoured,  half-demented 
creature,  pleased  with  every  slight  attention,  easily  amused, 
and  always  busy  with  some  mechanical  or  artistic  occupation 
— knitting,  or  drawing,  or  writing  long  snatches  of  nonsense 
in  verse,  or  playing  the  fiddle  ;  the  suspicious  monomaniac, 
who  follows  you  with  his  eye  at  every  turn,  grumbles  and 
mutters  audibly  his  suspicions,  and  would  no  doubt  at  times 
lay  violent  hands  on  you  if  permitted  ;  the  egotist,  who  adopts 
the  manner  and  style  of  the  Emperor  of  India,  or  the  Queen 
of  Sheba,  or  of  more  sacred  characters  than  these,  or,  it  may 
be,  of  the  Creator  of  the  Universe  !  Each  of  these  insanities 
tends  to  produce,  as  it  were,  a  physiognomy  for  itself;  the 
whole  physical  habit  becomes  so  moulded  upon  the  prevalent 
delusion,  that  it  may  almost  be  said  that  a  glance  at  the 

1  These  subjects  are  discussed  in  special  sections  of  Chapters  v.,  vi.,  and 
viii.  Consult  the  index  for  the  names  of  the  various  diseases  and  symptoms 
referred  to.  See  in  particular  the  sections  on  Speech,  "Walking  and 
Balancing,  Twitchings,  etc. 
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patient  and  his  surroundings  gives  some  considerable  insight 
into  the  special  character  of  his  mental  unsoundness.  Still 
more  curious,  because  more  inexplicable,  are  the  physiogno- 
mical individualities  that  lie  within  the  apparently  narrow 
bounds  of  idiocy  and  imbecility.  There  is  the  congenital 
idiot,  often  dwarfish  in  body  and  infantile  in  expression  and 
habits,  sexually  undeveloped,  with  a  A  shaped  palate,  and  one 
or  more  apparently  accidental  bodily  deformities,  living  the 
life  almost  of  an  infant :  the  cretin  of  the  Alpine  valleys, 
goitrous  and  otherwise  physically  deformed  ;  the  epileptic 
idiot ;  the  hydrocephalic  idiot ;  the  microcephalic  idiot ;  the 
paralytic  idiot.  Of  all  these,  and  of  other  varieties,  the 
physical  and  physiognomic  characters  have  been  admirably 
described  by  Dr.  Ireland  in  his  well-known  work  on  Idiocy. 
(For  further  details,  see  also  Chapter  viii.  on  Insanity,  in  this 
Manual.) 

As,  in  the  insane  and  the  imbecile,  physiognomic  diagnosis 
assumes  a  special  importance  from  their  inability,  in  many 
instances,  to  give  a  coherent  account  of  themselves ;  so  it  may 
be  said  that  in  infancjf  and  earhj  childhood  the  physiognomy  of 
disease  constitutes  by  far  the  most  important  aspect  of  diag- 
nosis considered  as  a  whole,  unless  in  the  case  of  positive 
physical   signs  directly  bearing  on  the  state  of  the  internal 
organs.      If  a  healthy  infant  of  from  four  to  six  months  is 
carefully  studied  from  the  medical  and  physiological  point  of 
view,  it  will  be  found,  of  course,  to  have  increased  consider- 
ably both  in  stature  and   weight   since  its  birth ;  ^    but    in 
addition  to  the  mere  growth  and  increase  of  bulk,  a  skilled 
eye  and  touch  will  easily  determine  the  fact  that  the  muscular 
structures  of  the  limbs  have  acquired  much  greater  firmness, 
plumpness  of  outline,  and  with  these  more  apparent  spon- 
taneity and  definiteness,  so  to  speak,  of  physiological  activity. 
The  cause  of  this  change  is  partly  the  constant  exercise  of 
the  muscles   themselves,  and   partly  the  rapid  development 
of  the  nervous  centres  presiding   over  the  muscular   move- 
ments.    As  yet,  the  movements  are  mostly  automatic ;  there 
are  few,  if  any,  purpose-like  acts  of  prehension  with  the  hands, 
for  instance,  until  nearly  six  months  old,  although  an  object 
conveyed  into  the  grasp  is  held,  just  as  the  nipple  is  held 
when  placed  between  the  lips.     There  is,  however,  a  constant 
activity  of  the  limbs,  both  upper  and  lower ;   and  a  gradual 

^See  Tables  vii.  and  viii.  at  the  end  of  this  chapter. 
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education  of  all  the  voluntary  muscles,  including  those  of 
expression  and  voice,  to  the  functions  afterwards  to  be  per- 
formed under  the  influence  of  the  intelligent  will.  The  child 
is  obviously  a  sentient  and  emotional  being,  and  one  of  the 
half- conscious  impulses  which  guide  its  movements  when 
awake  is  the  positive  delight  which  it  experiences  in  giving  to 
every  individual  voluntary  muscle,  down  even  to  the  smallest 
of  those  which  move  the  toes  and  fingers,  a  fair  share  of  daily 
and  hourly  exercise.  Watch  an  infant  four,  or  six,  or  eight 
months  old  crowing  with  the  mere  physical  enjoyment  of 
perpetual  motion,  kicking  its  arms  and  legs  about  as  it  is 
removed  from  its  bath  and  lies  naked  in  its  nurse's  arms, 
and  you  will  be  compelled  to  recognise  the  force  of  this 
healthy,  but  apparently,  as  yet,  unintelligent  instinct.  It  is 
the  same  instinct  as,  in  the  more  developed  system  of  the 
kitten  at  a  like  or  yet  earlier  age,  leads  it  to  chase  its  own 
tail,  and  to  do  a  thousand  pranks  that  seem  aimless,  but  are 
in  fact  surely  guided  towards  a  definite  end  in  the  evolution 
both  of  the  bodily  and  the  mental  faculties — viz.,  the  instinct 
of  Plmj}  Next  to  the  yet  more  absolutely  necessary,  and 
therefore  earlier  displayed,  instinct  of  suction,  this  is  the 
faculty  that,  more  and  earlier  than  any  other,  rules  the  life 
and  determines  the  physiognomy  of  the  infant.  We  have 
seen,  in  the  graphic  words  of  Sir  William  Jenner,  how  this 
power  of  spontaneous  and  wholesome  bodily  movement  is 
disturbed  in  the  rickety  cachexia.  It  might  be  added  that 
in  almost  every  serious  disease  of  early  infancy  and  child- 
hood it  is  possible,  by  studying  carefully  the  relation  of  the 
spontaneous  movements  to  each  other,  and  to  the  attitude 
and  expression  of  the  child,  its  cries,  smiles,  inarticulate 
noises,  its  colour,  state  of  general  nutrition,  behaviour  in 
sleep  and  in  waking,  to  arrive  at  a  reasonable,  and  often  a 
perfectly  just,  conclusion,  as  to  the  general  nature  and  locality 
of  the  disease.  If  there  is  paralysis  in  any  limb ;  if  the  spine 
or  any  individual  joint  is  weak  or  pained ;  if  the  breathing 
is  obstructed;  if  the  abdomen  is  pained  and  tender,  or  dis- 
tended; if  the  bony  skeleton  is  too  yielding,  and  does  not 
afford  the  requisite  support,  or  affords  it  only  with  pain;  in 
each  case  there  is  a  typical  departure  from  the  normal  atti- 

iDr.  John  Strachau  has  discussed  the  physiological  and  educational  aspects 
of  this  subject  in  an  admirable  little  treatise — '*  What  is  Play  ?  "  Edinburgh, 
1877 ;  a  work  which  may  be  recommended  to  the  perusal  of  every  student 
and  practitioner  of  medicine. 
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tudes  and  modes  of  activity,  as  displayed  in  the  waking 
moments;  or  from  the  happy,  quiet,  sleeping  existence  of 
the  healthy  infant.  Of  course  it  is  absolutely  necessary  that 
the  survey  should  be,  as  far  as  possible,  complete  and  de- 
liberate ;  do  not,  therefore,  confine  the  observation  to  the  face, 
or  be  satisfied  with  feeling  the  pulse,  and  looking  at  a  bundle 
of  clothes.  Note  the  colour  of  the  cheeks,  the  heat  of  the  skin 
all  over  the  body,  the  presence  (especially  in  sleep)  of  twitch- 
ings,  startings,  sudden  catchings  of  the  breath,  or  breathing 
with  effort  and  with  imperfect  expansion  of  the  chest ;  observe 
the  descent  of  the  diaphragm,  the  elevation  of  the  ribs  on  both 
sides,  the  state  of  the  abdominal  wall  and  its  contents,  the 
state  of  the  fontanelle,  the  size  of  the  head  as  compared  with 
the  body,  and  any  abnormal  flattening  of  the  vertex  or  projec- 
tion of  either  frontal  region ;  the  fulness  of  the  veins  of  the 
head  and  neck,  the  presence  or  absence  of  local,  or  undue,  per- 
spirations; observe  if  the  eyes  are  completely  closed,  as  in 
healthy  sleep,  or  half-closed,  as  in  some  febrile  and  cerebral 
diseases ;  if  the  child  buries  its  head  in  the  pillow,  or  has  the 
hair  worn  away,  as  it  were,  on  some  parts  of  the  head,  or  has 
the  neck  twisted  backwards,  and  stiff;  or,  at  a  more  advanced 
age,  if  he  grinds  the  teeth,  or  picks  the  nose  habitually  ;  if  the 
nostrils  are  dilated  in  inspiration,  and  if  there  is  any  noise  in 
the  larynx,  or  in  the  chest ,  if  the  surface  shows  any  eruptions, 
the  mouth  and  anus  any  mucous  patches  or  condylomata,  or 
other  evidence  of  syphilitic  disease ;  if  the  muscles  are  flabby, 
or  well-nourished ;  if  the  abdomen  is  retracted,  or  tumid  and 
resistant,  or  soft,  natural,  and  easily  manipulated.  All  or 
most  of  these  observations  can  be  made  even  in  a  sleeping- 
child  without  disturbing  it  too  much ;  but  of  course  it  will  be 
best  to  take  them  in  the  order  most  convenient  for  this  end. 
The  pulse  and  respiration  should  also  be  numbered,  if  possible, 
during  sleep.  Other  observations,  as  on  the  mouth,  gums, 
teeth,  tongue,  throat,  nostrils,  ears,  as  also  all  detailed  physical 
explorations,  should  be  postponed  until  all  the  information 
that  can  be  procured  during  sleep  and  waking,  from  these 
physiognomic  data,  has  been  carefully  gathered  and  noted,  and 
until  some  questions  as  to  previous  history  have  been  put. 

Most  of  the  inferences  to  be  drawn  from  the  preceding 
observations  will  be  commented  on  in  other  parts  of  this 
book.  We  may^  here,  therefore,  fitly  close  our  chapter  on 
the  physiognomy  of  disease. 


APPENDIX  TO  CHAP.  I. 


35 


APPENDIX. 


TABLE  I. 
RELATION   OF  HEIGHT  AND  WEIGHT   IN   HEALTHY   MEN. 

ACCORDING   TO  VARIOUS   AUTHORITIES. 


Hutchinson  ; 

American 

Dr.  Robertson ; 

calculated 

according  to 

Greek  Model. 

Height. 

Common  English 
Standard. 

Insurance 
Standard. 

Height. 

oft.  1 

8  St.     8  (120  lbs.) 

120  lbs. 

61  ins. 

—    2 

9   „          (126  „   ) 

125    „ 

.  . 

62    , 

—    3 

9  „      7  (133   „   ) 

130    „ 

125  lbs. 

63    , 

—    4 

9  „    13  (139  „   ) 

135    „ 

131    „ 

64    , 

—    5 

10  „      2  (142   „   ) 

140    „ 

137    „ 

65    , 

—    6 

10  „      5  (145  „   ) 

143    „ 

144    „ 

•66    , 

-    7 

10   „      8  (148  „   ) 

145    „ 

1.50    „ 

67    , 

—    8 

11   „      1  (155  „   ) 

148    „ 

157    „ 

68    , 

—    9 

11   „      8  (162  „  ) 

155    „ 

164    „ 

69    , 

—  10 

12   „      1  (169   „   ) 

160    „ 

172    „ 

70    , 

—  11 

12  „      6  (174  „   ) 

165    „ 

179    „ 

71    , 

•  6  ft. 

170    „ 

187    „ 

72    , 

—    1 

... 

175    „ 

195    „ 

73    , 

—    2 

... 

180    „ 

203    „ 

74    , 

—    3 

... 

185    „ 

211    „ 

75    , 

—    4 

... 

219    „ 

76    , 

Hutchinson's  figures  are  found  in  his  celebrated  paper  on  Respiration, 
in  the  Medico-Chirurgical  Transactions,  vol.  29,  London,  1846;  and  in  his 
article  "Thorax"  in  Todd's  Cycloi38edia  of  Anatomy  and  Physiology, 
London,  1849-52, 

The  American  Standard  is  given  in  the  Medical  Investigations  of  the 
United  States  Life  Insurance  Company. 

Dr.  "Wm.  Robertson's  calculations  are  referred  to  in  the  text  :  they  were 
made  for  the  Scottish  Widows'  Fund  :  his  table  is  somewhat  abbreviated 
here. 
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TABLE   II. 

AVERAGES  OF  HEIGHT  AND  WEIGHT  OF  BOYS  AND  GIRLS  OF 

ENGLISH-SPEAKING  RACES. 

Calculated  from  the  Totals  of  British  and  American  Statistics. 

Dr.  William  Stephenson,  Aberdeen,  The  Lancet,  Sept.  22nd,  1888. 


BOYS 

• 

GIRLS. 

Height 

Gain 

Weight 

Gain 

Height 

Gain 

Weight 

Gain 

Age. 

m 

m 

in 

in 

Age. 

m 

in 

in 

in 

5 

Inches. 

Height. 

Pounds. 

Weight. 

5 

Inches. 

Height. 

Pounds. 

Weight. 

41-30 

40-49 

41-05 

39-63 

6 

43-88 

2-58 

44-79 

4-30 

6 

42-99 

1-94 

42-84 

3-21 

7 

45-86 

1-98 

49-39 

4-60 

7 

44-98 

1-99 

47-08 

4-24 

8 

47-41 

1-55 

54-41 

5-02 

8 

47-09 

2-11 

52  12 

5-04 

9 

49-69 

2-28 

59-82 

5-41 

9 

49-05 

1-96 

.56-28 

4-16 

10 

51-76 

2-07 

66-40 

6-58 

10 

51-19 

2-14 

62-17 

5-89 

11 

53-47 

1-71 

71-09 

4-69 

11 

53-26 

2-07 

68-47 

6-30 

12 

55-05 

1-58 

76-81 

5-72 

12 

55-77 

2-51 

77-35 

8-88 

13 

57-06 

2-01 

83-72 

6-91 

13 

57-96 

2-19 

87-82 

10-47 

14 

59-60 

2-54 

93-46 

9-74 

14 

59-87 

1-91 

97*56 

9-74 

15 

62-27 

2-67 

104-90 

11-44 

15 

61-01 

1-14 

105-44 

7-88 

16 

64-66 

2-39 

120-00 

15-10 

16 

61-67 

0-66 

112-36 

6-92 

17 

66-20 

1-54 

129-19 

9-19 

17 

62-22 

0-55 

115-21 

2-85 

18 

66-81 

0-61 

134-97 

5-78 

18 

62-19 

... 

116-43 

1-22 

TABLE   IIL 

MEAN  HEIGHT  AND  WEIGHT,  FROM  10  TO  30  YEARS. 

Public  School  Boys,   Naval  and  Military  Cadets,   Medical  and  University 

Students:  most  favoured  classes  in  England.     (7,709  Observations.) 

Abstract  from  Roberts'  Anthropometry. 


Age 
last  birth 

Mean  Height, 
iay.               without  Shoes. 

Mean  Weight, 

including  Clothes 

=  9  lbs. 

10     yea 

irs.               53       inches. 

67  lbs. 

11 

54-50       „ 

73    „ 

12 

56-50       „ 

80   „ 

13 

58-50       „ 

88    „ 

14 

61-00       „ 

98    „ 

15 

63-50       „ 

110    „ 

16 

66-50       „ 

126    „ 

17 

68-00       „ 

140    „ 

18 

68-50       „ 

146    „ 

19 

68-75       „ 

148    ,, 

20 

69-00      „ 

150    „ 

21 

152    „ 

25-30    , 

69-00      „ 

154    „ 
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TABLE   IV. 

MEAN   HEIGHT   AND   WEIGHT    OF   BOYS   AND    MEN   BETWEEN 

4  AND   50  YEARS. 

English  Artisan  Class.       (13,931   Observations.) 

Abstract  from  Roberts'  Anthropometry. 


Age 
last  birthday. 

Height, 
without  Shoes. 

Weight, 

including  Clothes 

=  7  and  10  lbs. 

4     years. 

38*50  inches. 

44  lbs. 

5 

41-00       „ 

50   „ 

6 

43-00       „ 

54   „ 

7 

4500       „ 

57    „ 

8 

47-00       „ 

59   „ 

9 

49-00       „ 

62   „ 

10 

50-50       „ 

66    „ 

11 

51-50       „ 

70   „ 

12 

53-50       „ 

74    „ 

13 

55-50       „ 

78   „ 

14 

58-00       „ 

84    „ 

15 

60-50       „ 

94    „ 

16 

63-00       „ 

106   „ 

17 

64-50       „ 

116   „ 

18 

65-50       „ 

122   „ 

19 

66-00       „ 

128   „ 

20 

66-25       „ 

132   „ 

21 

... 

22 

66-50      „ 

136   „ 

23-30    „ 

66-50      „ 

138   „ 

23-50    „ 

66-50      „ 

140   „ 

TABLE  V. 

MEAN  HEIGHT  AND  WEIGHT  OF  10,904  GIRLS  IN  THE 
UNITED  STATES  OF  AMERICA. 

(Including  3,681  American,    3,623  Irish,    585  German,    and  1,397  Mixed 

English,  Irish,  and  American  Parentage.)      Dr.  Bowditch, 

Abstract  from  Roberts'  Anthropometry. 


1                Age 

Height, 

Weight, 

last  birthday. 

without  Shoes. 

including  Clothes. 

5     years. 

41-0    inches. 

40  lbs. 

6 

43-5 

44    „ 

7 

45-5 

48    „ 

8 

47*5 

52    „ 

9 

49-5 

56    „ 

10 

51-5 

60    „ 

11 

53-5 

66    „ 

12 

56-0 

76    „ 

13 

58-0 

88    „ 

14 

60-0 

96    „ 

15 

61-0 

104    „ 

16 

61-5 

110    „ 

17 

62-0 

112    „ 

18 

62-0 

114    „ 
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HEIGHT  AND  WEIGHT  OF  BOYS   BETWEEN  13  AND  20  YEAPvS. 
(3,695  Boys   in  Telegraph   Service  in   England.) 

Abstkact  from  Roberts'  Anthropometry. 

Average  Weight  in   Lbs.,   without   Coat,    Hat,    and  Shoes. 


Age  at  last  Birthday. 

1 

Height. 

Average 

Height 
in  inches. 

ill  lbs. 



13 

14 

15 

16 

17 

18 

9 

lbs 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

n 

)S. 

4  ft.  3 

62 

62-0 

51 

—    4 

n 

70 

... 

67 

... 

70-0 

52 

—    5 

72 

69 

... 

70-5 

53 

—    6 

lA 

74 

74 

67 

... 

72-2 

54 

—    7 

75 

76 

77 

76 

76 

76-0 

55 

—    8 

78 

80 

78 

87 

81 

80-8 

56 

—    9 

82 

83 

83 

86 

... 

83-5 

57 

—  10 

86 

86 

87 

88 

94 

88-2 

58 

—  11 

87 

89 

91 

93 

93 

91 

90-7 

59 

5  ft. 

9C 

\       93 

92 

96 

101 

109 

97-0 

60 

—    1 

9e 

►       98 

99 

101 

106 

102 

1- 

L9          103-0 

61 

—    2 

96 

►     101 

104 

106 

109 

111 

i: 

L3          105-7 

62 

—    3 

lOS 

»     108 

108 

110 

115 

117 

i: 

L7          111-1 

63 

—    4 

111 

.     112 

115 

115 

116 

115 

1^ 

20          115-0 

64 

—    5 

107 

117 

115 

120 

127 

1^ 

11          118-0 

65 

—    6 

119 

117 

122 

126 

126 

1, 

30          123-3 

66 

-    7 

123 

120 

125 

132 

129 

i; 

38          128-0 

67 

-    8 

131 

126 

131 

142 

1^ 

14          134-8 

68 

-    9 

.. 

129 

142 

132 

138 

144 

1 

40          139-4 

69 

—  10 

.. 

... 

136 

144 

147 

151 

1 

37          143-0 

70 

—  11 

•• 

... 

... 

149 

129 

1 

50          142-6 

71 

This  table  shows  not  only  the  average  weight  and  average  height  of  boys, 
but  also  the  variation  of  weight  in  boys  of  the  same  height,  according  to  age. 
For  example,  there  is  a  steady  progression  with  age  at  the  height  of  5  ft.  2, 
boys  of  13  being  only  96  lbs.  and  those  of  19  being  113— a  range  of  8  or  9  lbs. 
above  and  below  the  mean  of  105*7. 

Further  information  as  to  the  combined  influence  of  height  and  age  on  the 
weight,  both  for  boys  and  girls,  may  be  found  in  Dr.  Stephenson's  Article  in 
The  Lancet,  Sept.  22nd,  1888. 
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TABLE  YII. 
WEIGHT  AND  LENGTH  OF  INFANTS  ACCORDING  TO  THEIR  AGE 

AND  THE  CHARACTER  OF   THEIR  NOURISHMENT. 

(Russow  :  from  Gerhardt's  Handbuch  der  Kinderkrankheiten. ) 


Class  I.— Children  of  Average  ^y eight  and 

Upwards. 

Nourishment. 

Weight  in  Grammes.                  : 

1 

Length 

IN  Centimetres. 

15  Days. 

3  Mos.  1  6  Mos. 

1 

9  Mos. 

12  Mos. 

15  Days. 

6  Mos. 

12  Mos. 

Breast  Milk,     .     . 

Breast  Milk,  with 
some  Cow's  Milk 
and  Starchy  Food, 

3,594 
3,525 

5.701     7,072 
5,310     6,317 

8,401 
7,916 

9,930 

8,480 

51 

67 
64 

73 

69 

Class  II.— Children  under  the  Average  Weight 

Breast  Milk,     .     . 

Breast  Milk,  with 
Cow's   Milk    and 
Starchy  Food,     . 

Cow's     Milk    and 
Starchy  Food  ex- 
clusively,   .     .     . 

3,027 
2,928 
2,900 

4,225 
4,143 
4,039 

5,775 
5,598 
4,744 

6,490 
5,932 
5,254 

7,910 
6,823^ 
6,128^ 

49 
43 

59 
55 

69 
63 

The  original  figures  are  here  given  as  indicating  the  relative  variations  very 
clearly.  For  those  not  quite  familiar  with  the  Metric  system  the  following 
figures  will  serve  as  a  guide  : — 1000  grammes,  or  1  kilogramme  =  2'2  lbs. 
avoirdupois  (nearly);  and  10  lbs.  =  4536  grammes:  1  centimetre =0*3937  inch; 
50  centimetres  =  19'685  inches. 

The  artificial  feeding  here  referred  to  concerned  the  poorer  classes  of 
society.  Relatively  better  results  might  be  obtained  from  more  careful 
and  scientific  substitutes. 


TABLE   YIII. 

HEIGHT  AND  WEIGHT  OF  OLDER  CHILDREN  ACCORDING  TO 

age  and  according  to  nourishment  in  infancy.    (Russow.) 


Nourishment  in 
First  Year  of  Life. 

Weight  in  Kilogrammes. 

Length  in  Centimetres. 

12  Mos. 

4  Years. 

8  Years. 

12  Mos. 

4  Years. 

8  Years. 

Breast  Milk,     .     . 
Artificial  Food,     . 

9-93 

7-43 

1 

14-2 
12  0 

20-7 
18-3 

73 

66 

1 

93 

87 

116 
113 
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Gerhardt's  "Handbuch  der  Kinderkrankheiten  "  (an  article  by  Vierordt), 
Bd.  I.,  Tubingen,  1881,  gives  full  details  of  the  growth  of  infants. — Wm. 
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in  Man,"  "Lancet,"  1888,  Vol.  II. — "  Statistics  Medical  and  Anthropological 
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CHAPTER  II. 

EXAMINATION  AND  EEPOETING  OF  MEDICAL  CASES. 

CASE-TAKING. 

IN  examining  cases  brought  under  his  notice,  a  physician 
is  guided  by  the  circumstances  in  which  he  finds  the 
patient,  and  by  his  knowledge  and  experience  of  the  condition 
with  which  he  has  to  deal,  and  so,  while  one  case  is  approached 
in  one  way,  another  is  dealt  with  in  quite  a  different  manner. 
No  one  method  can  actually  be  applied  to  all  cases ;  indeed,  no 
one  method  could  possibly  be  the  best  if  used  indiscriminately. 
When  a  patient  is  gasping  for  breath  and  scarcely  able  to  speak, 
we  must  reserve  our  questions  for  a  few  important  points. 
When  a  patient  is  delirious,  muddled,  or  obviously  unreliable, 
it  is  vain  to  try  to  procure  from  him  a  connected  statement  of 
his  history  and  his  sensations.  If  actually  insensible,  or  in  a 
fit,  we  dare  not  delay  our  examination  of  his  condition,  so  far 
as  this  can  be  ascertained,  simply  because  we  might  prefer  to 
learn  what  might  be  recalled  as  to  the  previous  history  or  as 
to  the  symptoms  leading  up  to  the  present  attack  (Anamnesis) ; 
such  delay  (even  apart  from  all  practical  questions  of  treat- 
ment) might  deprive  us  of  the  only  opportunity  of  ascertaining 
the  nature  of  the  ailment.  Nor  would  a  physician  explore 
the  family  history  of  a  person  with  suspected  scabies  in  the 
same  way  in  which  he  might  investigate  this  part  of  a 
phthisical  case;  his  questions  directed  to  the  patient  with 
scabies  on  this  matter  would  probably  be  limited  to  a  few 
pointed  inquiries  to  elicit  any  evidence  bearing  on  the 
infectious  character  of  the  eruption,  from  its  presence  in 
other  members  of  the  family. 

Usually  we  begin  by  inquiring,  more  or  less  fully,  what  the 
patient  feels  to  be  wrong ;  this  serves  to  direct  the  first  part  of 
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our  physical  exploration  of  the  organs,  and  the  mischief 
detected  there  often  sends  us  back  to  inquire  into  the  exact 
way  in  which  the  illness  began,  into  the  previous  health,  and 
the  family  history ;  certain  points  thus  ascertained  may 
demand  a  renewed  examination  of  the  organs,  or  the  ex- 
ploration of  other  parts  of  the  case. 

In  urgent  cases  we  seize  upon  the  severest  symptoms,  the 
dyspnoea  or  pain,  for  example,  and  try  to  get  the  greatest 
information  attainable,  at  the  least  cost  to  the  patient, 
sparing  him  as  much  as  possible  the  fatigue  of  questioning 
or  of  physical  examination,  according  as  the  one  or  the  other 
causes  the  greatest  annoyance  or  danger,  filling  up  the  gaps 
as  well  as  possible  from  the  information  supplied  by  the 
attendants. 

When  there  are  obvious  features  of  capital  importance, 
such  as  jaundice,  febrile  eruptions,  bronzing  of  the  skin, 
pulsating  tumour  in  the  neck,  serious  haemorrhages,  profound 
anaemia,  and  the  like,  we  often  begin  with  these  facts,  and 
having  ascertained  their  origin,  proceed  in  our  inquiries  to  the 
other  parts  of  the  case  and  its  earlier  history. 

When  the  illness  is  obscure,  a  more  systematic  examination 
of  all  the  organs  and  functions  of  the  body,  and  an  equally 
careful  inquiry  into  the  personal  and  family  history  of  the 
patient  may  be  required  to  unravel  the  difficulties. 

In  reporting  cases,  likewise,  very  different  methods  may  be 
pursued  by  the  same  physician,  according  to  the  varying 
peculiarities  and  the  different  points  of  interest  and  im- 
portance in  each  case,  and  also  according  to  the  special  object 
he  has  in  view  in  making  the  record,  whether  for  the  purpose 
of  treatment,  of  clinical  teaching,  or  of  scientific  research. 

The  student  in  the  medical  wards,  however,  is  not  placed 
in  exactly  the  same  position.  The  cases  assigned  to  him  for 
reporting  are  usually  selected  by  those  in  charge  of  the 
patients,  and  they  seldom  fail  to  warn  the  student  when  pro- 
longed physical  examinations  would  be  dangerous,  or  when 
special  parts  of  the  investigation  must  be  omitted  or  passed 
over  slightly.  To  the  student,  therefore,  a  more  uniform  plan 
may  be  recommended,  and  it  is  the  more  useful  to  him,  as  with- 
out some  method  to  guide  him  he  is  apt  to  omit  noticing 
various  important  features  of  the  ailment.  This  may  arise 
from  forgetfulness,  or  from  there  being  so  many  points  which 
have  to  be  investigated ;  but  the  student  is  likewise  apt  to 
omit  important  parts  of  the  inquiry  from  supposing  that  the 
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indications  of  disease  found  by  him  in  one  part  are  sufficient  to 
account  for  the  whole  illness ;  having  found,  for  example,  the 
presence  of  albumen  in  the  urine,  and  other  evidence  of  renal 
disease,  the  beginner  may  never  think  of  examining  the  heart, 
and  may  pass  over  a  distinct  loss  of  vision  without  remark, 
supposing  it  to  be  a  mere  accidental  coincidence. 

It  is  in  the  examination  of  the  actual  state  of  the  patient 
(Status  praesens)  that  the  student  chiefly  requires  the  assistance 
of  some  method  in  his  investigation  of  the  various  symptoms 
and  physical  signs.  Many  clinical  teachers  have  forms  drawn 
up  to  guide  their  students  in  the  reporting  of  cases  in  their 
wards.  As  furnishing  a  memorandum,  to  refresh  the  memory, 
such  forms  are  useful  for  beginners,  but  the  slavish  following 
of  any  such  form  is  objectionable. 

The  examination  of  patients  demands  a  review  of  the 
manner  in  which  the  various  functions  of  the  body  are 
performed.  It  is  usual  to  divide  the  manifestations  of  dis- 
order into  two  classes — the  "  Subjective  "  and  the  "  Objec- 
tive." The  '^ Subjective"  comprises  those  of  which  the 
patient  himself  is  conscious  and  for  a  knowledge  of  which 
Ave  have  to  rely  on  his  statements.  The  *' Objective"  includes 
those  of  whose  existence  the  examiner  has  evidence  from  his 
own  senses.  The  Subjective  manifestations  of  disease  are 
those  spoken  of  by  many  writers  as  "  Symptoms,"  the 
Objective  being  named  **  Signs,"  or  sometimes  "  Physical 
Signs."  Some  authorities,  however,  do  not  draw  this  dis- 
tinction between  ^'Symptoms"  and  "Signs";  they  use  the 
word  '*  Symptom  "  as  including  both  forms  of  evidence,  and  so 
they  divide  '*  Symptoms,"  in  their  diagnosis,  into  (a)  "  Subjec- 
tive "  and  {h)  '*  Objective."  It  is  well  to  keep  clearly  in  view 
the  distinction  implied  above,  whichever  meaning  may  be 
attached  to  the  word  '*  Symptom,"  the  more  restricted 
application  of  which  seems  best  for  ordinary  use.  This  dis- 
tinction is,  as  a  rule,  clear  and  definite  enough.  A  pain  is  a 
"  Symptom"  (subjective) ;  a  bulging  in  the  chest,  to  which  it 
may  be  due,  is  a  **  Sign  "  (objective) :  giddiness  is  a  "  Symp- 
tom" (subjective);  the  staggering  resulting  from  it  is  a 
*'  Sign "  (objective).  Frequently,  however,  we  find  that  no 
very  accurate  distinction  is  possible  ;  coughing  is  both  a  sub- 
jective and  objective  manifestation  of  disease,  and  so  is  vomit- 
ing; bad  forms  of  aneurysmal  pulsation  may  constitute  the 
leading  complaint  of  the  patient,  and  may  be  perceived  as 
readily  by  him  as  by  the  physician.     Breathlessness  is  really  a 
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sense  of  the  want  of  breath  on  the  part  of  the  patient,  and  so 
is  purely  **  subjective  "  ;  but  in  its  extreme  forms  at  least  it  is 
so  obvious  to  any  onlooker  that  it  might  be  classed  as 
"  objective."  Technically  and  strictly,  the  sense  of  breathless- 
ness  and  its  attendant  distress  are  *'  subjective  " ;  the  rapid 
breathing,  the  effort  in  inspiration,  or  the  posture  assumed  by 
the  patient  during  this  breathlessness  may  be  classed  as 
**  objective." 

A  preliminary  division  which  is  found  convenient  is  to 
separate  the  "  External"  from  the  "  Internal"  part  of  the 
examination,  and  it  is  safer  always  to  begin  with  the  external 
portion,  as  otherwise  it  is  apt  to  be  neglected.  It  can  usually 
be  dismissed  rapidly,  although  there  are  certain  cases  where 
this  constitutes  the  main  part  of  the  examination. 

Under  the  External  portion  may  be  included  some  of  those 
obvious  features  which  go  to  form  the  **  physiognomy  of 
disease."  The  temperature  of  the  body,  although  really  an 
internal  phenomenon,  is  usually  judged  of  by  the  feeling  of  the 
skin,  or  by  the  application  of  a  thermometer  to  the  axilla  ;  it 
is  thus  included  under  this  division.  The  conformation, 
weight,  and  muscular  development,  the  apparent  age  as 
compared  with  the  real  age,  the  expression  and  complexion  of 
the  face,  the  presence  of  dropsy,  the  posture,  and  the  like, 
come  in  here.  An  examination  of  the  skin  for  eruptions, 
discolorations,  scars,  or  tumours  of  any  kind,  and  a  survey  of 
the  limbs  and  joints,  for  any  signs  of  disease,  likewise  fall  to 
this  portion  of  the  investigation.  Such  facts  as  glandular 
enlargements  may  be  stated  in  this  connection. 

The  Internal  portion  of  the  examination  deals  with  the 
functions  of  the  various  physiological  systems  ;  on  the  whole 
the  best  method  is  to  take  up  these  systems  one  by  one, 
stating  whether  they  seem  to  be  normal  or  in  what  points 
they  deviate  from  healthy  action. 

It  is  usually  well,  as  recommended  by  the  late  Professor 
Sanders,  to  combine,  so  far,  the  anatomical  with  the  physio- 
logical method ;  to  deal  with  the  circulatory  and  respiratory 
systems  in  sequence,  as  they  both  have  their  great  central 
organs  in  the  chest :  and  in  the  same  way,  to  keep  in  sequence 
the  digestive  and  the  genito-urinary  sj^stems  as  their  central 
organs  are  in  the  abdomen. 

We  begin  with  the  system  which  seems  from  the  history 
or  from  the  general  aspect  of  the  case  to  be  the  one  most 
essentially  affected,  and  we  also,  of  course,  consider  it  in  much 
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fuller  detail.  Hospital  cases  are  usually  so  far  prepared  for 
the  student  by  the  previous  record  of  the  temperature  and 
the  preservation  of  the  urine  and  expectoration  for  his  in- 
spection. 

**  If  we  Und  orthopncea,  general  anasarca,  and  distended  jugular 
veins,  we  begin  with  the  circulatory  system. 

**  If  we  find  purulent  expectoration,  emaciation,  and  clubbed  finger 
ends,  we  begin  with  the  respiratory  system. 

**If  we  find  albuminous  urine  and  pale  puffy  countenance,  we  begin 
with  the  urinary  system. 

"  If  we  find  jaundice  and  protuberant  abdomen,  we  begin  with  the 
digestive  system. 

*'  If  we  find  paralysis  or  convulsive  twitches,  we  begin  with  the 
nervous  system,  and  so  forth."     (Sir  William  Roberts.) 

These  anatomical  and  physiological  divisions  could  never, 
however,  preserve  us  from  making  serious  omissions  in  our 
reports,  unless  each  detail  in  each  system  were  investigated 
with  an  absurd  and,  indeed,  a  reprehensible  completeness. 
The  manifestations  of  disorder  in  the  various  systems  often 
appear  in  the  riiost  unexpected  quarters.  These  points  can 
only  be  learned  by  a  varied  experience  of  morbid  conditions, 
such  as  the  beginner  cannot  be  expected  to  possess.  The 
detailed  description  of  the  symptoms  dealt  with  in  the  vari- 
ous chapters  of  this  book  are  intended  to  supply,  to  some 
extent,  from  the  experience  of  others,  the  want  thus  felt  b}" 
a  beginner,  so  that  when  he  comes  upon  any  of  these  symp- 
toms he  may  know  how  to  pursue  the  investigation  in  its 
various  ramifications^  and  to  estimate  to  some  extent,  the 
bearing  of  the  facts  on  the  diagnosis. 

As  an  indication  of  the  points  to  be  investigated  under 
each  heading,  and  the  order  in  which  the  inquiry  may  be 
taken  up,  the  following  tabular  statement  is  appended.  It 
is  slightly  modified,  for  the  present  purpose,  from  the  form 
prepared  by  Dr.  Leech  and  Dr.  Judson  Bury  and  used  in  the 
Manchester  Infirmary. 

NAME— AGE— ADDRESS— OCCUPATION— DATE    OF    ADMISSION- 
PHYSICIAN- KEPORTER  OF  CASE— DATE  OF  REPORT. 
Preliminary  Inspection  and  Inquiries  tending  to  elicit  General  Character 

and  duration  of  Symptoms  :  definite  statement  as  to  what  has  brought 

the  patient  to  seek  medical  assistance. 


Previous  History 

1.  Present  illness. 

2.  Previous  health, 

3.  Social. 

4.  Family  history. 


Present  State  : 

(a)  External  surface. 
(6)  Nervous  system. 
(c)  Circulatory  system. 
{d)  Respiratory  system, 
(e)  Digestive  system. 
(/)  Genito-urinary  system. 
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Diagnosis. 
Prognosis. 


Treatment. 
Progress  of  Case. 


Previous  History. 

1.  History  of  presPMt  illnefis. 

Mode  of  onset, — The  first  sign  of  ill  health— the  date  of  month 
when  left  off  work,  and  date  when  took  to  bed. 

Course  of  symptoms. — Give  order  of  occurrence,  with  date  of  com- 
mencement and  cessation.  The  condition  of  the  patient  at  the 
time  of  admission,  and  the  course  of  the  case  to  the  time  at  which 
the  notes  are  taken  should  be  stated. 

Supposed  cause  of  illness. — Give  patient's  version,  treatment  before 
admission,  and  its  effects  (briefly). 

2.  Previous  health. — Nature  and  character  of  previous  illnesses,  their 

dates  and  duration — (ailments  of  infancy  in  special  cases) — 
previous  admissions  into  hospital— indications  of  gout,  rheumat- 
ism, venereal  diseases — (gonorrhoea,  soft  chancre,  hard  chancre, 
sore  throat,  pains  in  bones,  etc.,  symptoms  of  infantile  syphilis, 
if  necessary) — cough — haemoptysis. 

Sexual  disorders — catamenia — leucorrhoea. 

Inquire  specially  for  previous  haemorrhages  or  discharges,  if  there 
be  ana3mia. 

Previous  general  nutrition  and  weight. 

3.  Social  history. — Particulars  concerning  residence,  coldness,  damp- 

ness, salubrity — prevalence  of  special  diseases — changes  of  resi- 
dence— residence  abroad. 

Occupation — peculiarities  of  occupation,  as  exposure  to  heat,  cold, 
noxious  gases,  dust,  etc. — changes  in  occupation. 

Food  and  clothing — excess  or  defect,  etc. — stimulants,  character 
and  amount — tobacco — drugs. 

General  or  special  habits  and  mode  of  life. 

If  married,  date  of  marriage — issue — still-born  children — mis- 
carriages and  times  at  which  they  have  occurred. 

4.  Family  history. 

^fl^u^^'  '^^^\T'         I  Ages,  health,  or  cause  of  death. 

Mother,         Brothers,      j       ^ 

Diseases  and  causes  of  death  in  other  relatives,  especially  con- 
sumption, insanity,  gout :  specify  whether  relative  affected  was 
on  side  of  father  or  mother. 

Present  State. — Give  date. 

(a.)  External  surface. — Posture — temperature — general  appearance — 
form  of  head — face,  colour  and  expression  of — worn,  languid, 
sallow,  excited,  stupid,  livid  in  any  part,  flushed,  anaemic — 
wrinkles — nostrils — lips — arcus  senilis — conjunctivae  —  pupils — 
eyelids — eyeballs — ears. 

Relation  of  appearance  to  age.  Nutrition — well  nourished,  stout, 
spare  or  emaciated,  weight. 

Peculiarities  of  external  configuration,  tumours,  swellings,  de- 
formities. 

Skin — oedema,  face,  body,  ankles,  etc.  Perspiration — face,  head, 
body — odour,  if  any — cutis  anserina— roughness — softness — 
cicatrices — rashes  (maculae,  stains,  erythemata,  wheals,  papules, 
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vesicles,    pustules,    scaliness,    tubercles),    ulcers— discolorations 

and  superficial  vessels. 
Hair  on  head,  body.     Nails  curving — clubbing  of  fingers — onychia 

— structural  alterations. 
Glands — superficial,  back  of  neck,  along  sterno-mastoid,  in  axilla, 

groin — parotid. 
Joints  —  form  —  redness  —  tenderness  —  pain  —  stiffness  —  deposits 

around — deformities. 

(b.)  Nervous  si/steyn. 

1.  Motor  disorders. — Spasm — Tonic,  clonic,  distribution  of,  whether 

general,  unilateral,  or  local,  distortions  resulting  from  spasm. 

Tremor  and  its  relation  to  voluntary  movement. 

Paralysis, — Spastic  or  atrophic,  and  distribution  of,  whether  in  the 
form  of  hemiplegia,  paraplegia,  hemiparaplegia,  or  local,  dis- 
tortions of  paralysed  limbs. 

Station — with  and  without  closed  eyes. 

Gait. — Whether  ataxic,  spastic,  paralytic,  shufiling,  staggering. 

Strength — As  tested  by  ability  to  move  in  bed,  by  power  of  grasp, 
and  of  resistance  to  passive  movements  at  the  various  articula- 
tions. 

Disorders  of  special  movements,  caused  by  paralysis  of  the  ocular 
motor  muscles,  the  facial,  lingual  and  masticatory  muscles. 

2.  Sensory  disorders. — Acuteness  of  common  sensibility,  as  tested  by 

pricking,  pinching,  touch,  double  points,  hot  and  cold  bodies, 
faradism  and  different  weights,  change  of  position  on  the  eyes 
being  closed,  touching  prescribed  spot  on  face :  pain — sense  of 
constriction,  etc.,  parsesthesia,  such  as  numbness,  tingling,  etc. 

Spine. — Tenderness,  hypersesthesia  to  pinch  or  to  faradism. 

DistriJmtion  of  anaesthesia,  whether  hemiansesthesia,  par  anaesthesia, 
local  anaesthesia. 

3.  Reflexes. — Superficial,  deep. 

4.  Vaso-motor  and  trophic  disorders — redness   or  pallor   of  surface, 

temperature  of  surface,  cutaneous  eruptions,  glossy  skin,  deformi- 
ties and  cracking  of  nails,  abnormal  dryness  or  premature  grey- 
ness  or  falling  off  of  the  hair. 

5.  Electrical  reactions. — Farad ic,  galvanic. 

6.  Psychical  disorders. — Emotional  condition,  irritability,  insomnia, 

vertigo,  incoherence,  depression  or  exaltation  of  spirits,  halluci- 
nations or  illusions  of  the  senses,  delusions. 

7.  Special  sense  disorders. — Smell — hyperosmia,  anosmia,   hallucina- 

tions of  smell. 
Vision. — Acuteness  of,  colour  vision,  hemiopia,  polyopia,  field  of 

vision,  ophthalmoscopic  examination. 
Hearing. — Acuteness  of,  as  tested  by  watch,  and  by  tuning  fork. 

Physical  examination  of  meatus   and   of  throat.     Air  entering 

middle  ear  by  blowing  nose. 
Taste. — Acuteness  of,  as  tested  by  salt,  sugar,  bitters,  etc. 
Speech. — Anarthria  or  dysarthria,  stammering,  motor  aphasia,  word 

deafness,  word  blindness,  verbal  amnesia. 

(c.)  Circulatory    system. — Palpitation — dyspnoea — syncope — pain,    its 
character. 
Heart. — Cardiac  region,  general  appearance,  normal  or  bulging; 
impulse,  its  area,  strength  and  character  (normal,  heaving,  weak). 
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apex  beat — note  the  intercostal  space,  distance  from  left  vertical 
nipple  line,  or  especially  in  women,  distance  from  mid-sternum — 
if  thrill  or  friction  fremitus — note  its  site  and  rhythm. 

Percussion. — Map  out  superficial  cardiac  dulness — give  upper  limit, 
right  limit,  left  limit  of  deep  dulness.  Note  any  prominence  or 
dulness  of  mediastinal  region. 

Auscultation. — Note  character  of  sounds  at  apex,  over  ensiform 
cartilage,  at  aortic  and  pulmonary  cartilages,  accentuation,  loud- 
ness, reduplication,  or  other  special  characters.  If  murmurs  or 
friction,  give  rhythm,  situation  of  maximum  intensity,  and  the 
direction  in  which  they  are  conducted. 

Arteries. — Undue  pulsation  of  carotids  and  brachials — any  abnormal 
pulsation  above  manubrium  or  above  clavicles  or  elsewhere.  If 
a  tumour  be  present,  note  if  pulsation  is  expansile,  any  thrill — 
tortuosity  of  arteries  at  elbows  and  over  temples. 

Radial  inilse. — Compressibility,  regularity,  frequency,  size.  Are 
the  two  radial  pulses  alike  ?     Sphygmographic  tracing. 

Veins. — Undue  visibility  on  chest  wall — pulsation  in  neck.  Do 
jugulars  fill  from  below  ?  Varicose  veins  and  venules  in  different 
parts  of  body. 

Capillary  pulsation. 

Examination  of  blood. — Numeration  of  corpuscles  by  hsemacyto- 
meter,  estimation  of  haemoglobin. 

(d.)  Respiratory  system. — Cough,  character  of;  expectoration,  charac- 
ter of,  presence  of  blood,  microscopic  examination — elastic  fibres, 
tubercle  bacilli.  Pain,  tenderness,  decubitus,  number  of  respir- 
ations, character  of,  easy,  laboured — dyspnoea,  inspiratory,  ex- 
piratory. Give  ratio  of  pulse  to  respiration.  Is  there  any  move- 
ment of  extraordinary  muscles  of  respiration?  Is  there  any 
retraction  of  chest  wall  during  inspiration?  Stridor.  Voice — 
examination  of  larynx. 
Physical  examination  of  chest. 

Inspection. — Shape  of  chest,  depressions  or  bulgings,  want  of  sym- 
metry, muscular  wasting,  ipimobility  of  inter-spaces ;  direction 
of  ribs,  costal  angles.  Movements,  character  and  amount,  want 
of  symmetry,  whether  abdominal  or  thoracic. 

Palpation. — Again  note  difference  of  movement  on  the  two  sides, 
etc. ,  also  vocal  fremitus — and  relative  intensity  on  the  two  sides 
— rhonchal  fremitus — friction  fremitus. 

Percussion. — Relative  resonance,  deficiency  or  excess  of  resonance. 
Note  pitch— high  or  low ;  duration — long  or  short ;  quality, 
hard,  tubular,  etc. ;  resistance — normal,  diminished,  increased. 

Auscultation. — Changes  in  character  of  breath-sounds  in  regard  to 
the  duration  and  intensity  of  the  inspiratory  and  expiratory 
portions,  especially  noting  the  quality,  whether  of  the  vesicular 
or  bronchial  type,  etc.  New  sounds — dry  or  rhonchi,  moist 
rhonchi  or  rales — simple,  or  with  special  character — friction 
sounds,  metallic  tinkling,  etc. 

Vocal  resonance. — Increase  or  diminution  of,  bronchophony,  pector- 
iloquy, segophony. 

Succussion. — Splashing  sounds,  etc. 

(e.)  Digestive   system.      Lips  —  teeth  —  gums  —  tongue  —  fauces    and 
pharynx — deglutition — thirst — appetite — abdominal  pain  or  dis- 
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comfort,  its  relation  to  the  taking  of  food,  to  defsecation,  to 
movement,  micturition,  etc.,  flatulence  or  acidity — nausea, 
vomiting,  see  vomited  wMerial  and  describe — frequency  of  de- 
fsecation— character  of  stools,  see  stools,  if  'possible,  and  describe — 
haemorrhage — piles — pruritus  ani,  etc. 
Physical  examination  of  abdomen. — Shape,  measurement  at  epigastrium 
and  at  umbilicus — condition  of  umbilicus — aortic  pulsation — 
superficial  veins — palpation,  thrill,  amount  of  resistance,  feel  for 
edge  of  liver,  for  edge  of  spleen,  for  mesenteric  glands,  for  kid- 
neys, for  enlarged  pelvic  organs  or  tumours,  and  define — percus- 
sion, define  upper  limit  of  liver  dulness  in  right  nipple  line,  in 
mid-axillary  line,  in  line  of  angle  of  scapula ;  define  splenic 
dulness,  any  dulness  in  flanks,  give  limits  and  note  change  with 
change  of  position.  If  tumour,  note  percussion  limits,  also  its 
position,  alteration  of  position  with  respiration,  its  mobility,  the 
character  of  its  surface,  its  consistence,  etc.  Presence  of  hernia, 
(f.)  Genito-urinary  system. — Frequency  of  micturition — difficulty, 
pain,  its  character  and  locality. 

Urine — quantity  in  24  hours,  colour,  reaction,  specific  gravity, 
clearness  or  turbidity,  test  for  albumen,  sugar,  and  bile — amount 
of  chlorides,  of  albumen  and  sugar,  if  present — percentage  of 
urea  in  24  hours'  urine. 

Deposits — their  general  appearance.  Microscopic  examination — 
ascertain  presence  or  absence  of  epithelium,  pus,  blood,  casts  of 
the  uriniferous  tubes — their  character,  number,  and  variety — 
fatty  particles,  renal  cells,  amorphous  lithates  and  phosphates, 
crystals  of  uric  acid,  oxalate  of  lime,  triple  phosphates,  etc. 

Male — scrotum — testes — gonorrhoea— stricture — syphilis. 

Female — menstruation,  natural,  excessive  in  quantity,  too  frequent, 
accompanied  with  much  pain — leucorrhoea — conditions  of  uterus. 
Note  condition  of  breasts. 

THE  PERSONAL  HISTORY. 

The  Histmy  of  the  illness  under  observation  should,  as  a  rule, 
be  taken  separately  from  the  record  of  the  general  previous 
health  of  the  patient.  We  begin  by  seeking  to  know  what 
symptom,  or  combination  of  symptoms,  or  what  circumstance 
has  brought  the  patient  into  the  hospital,  or  made  him  seek 
medical  advice.  The  points  regarded  by  the  person  himself 
as  important  are  thus  obtained,  and  should  always  be  recorded 
at  the  beginning  of  our  reports,  even  although  they  may  not 
seem  to  us  the  most  essential  features  of  the  illness.  The 
subsequent  course  of  the  case  has  often  much  light  thrown 
upon  it  by  this  record  of  these  indications ;  for  the  patient  may 
feel  the  importance  of  certain  things  which  may  be  over- 
shadowed in  our  minds  by  considerations  based  on  our  theor- 
etical views. 

Taking  these  leading  complaints  as  our  basis,  we  try  to  dis- 
cover the  date  at  which  they  appeared,  the  order  and  sequence 
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A/,  of  tbe  symptoms,  and  the  relative  severity  of  the  different 
parts  of  the  illness  at  different  times,  and  particularly  the  date 
at^hich  the  disease  laid  the  person  aside  from  work  and 
CQjifined  him  to  the  house,  or  to  his  bed,  as  the  case  may  be. 
Having  traced  the  date  and  origin  of  the  present  complaints, 
vVri  ^^  ^^^^  ^^  ascertain  if  they  arose  in  the  midst  of  health,  or  if 
they  spmng  out  of  some  previous  illness  or  general  derange- 
^ment.x'If  it  appears  that  the  patient  regards  the  present 
itbiient  as  definitely  originating  from  some  other  illness,  or  if 
from  the  known  facts  of  disease  this  relationship  seems  pro- 
bable to  ourselves,  we  begin  our  history  of  the  present  illness 
with  an  account  of  the  earlier  one  out  of  which  it  has  seemed 
to  spring.  But  if  the  present  illness  cannot  be  well  defined 
by  a  date  of  previous  health,  or  if  the  history  is  entangled  in  a 
long  story  of  former  disease  or  general  delicacy,  it  usually 
conduces  to  simplicity  to  begin  by  taking  the  history  of  the 
present  aggravation  of  the  condition  separately,  and  then  to 
include  the  former  part  of  the  illness  in  the  account  of  the 
previous  health  of  the  patient.  For  example,  if  we  find  that 
dyspnoea,  dropsy,  etc.,  constitute  the  chief  complaints  of  the 
patient,  if  these  have  existed  for  two  or  three  months,  and 
seem  to  date  from  a  second  attack  of  rheumatic  fever,  six 
months  ago,  we  may  begin  with  this  second  attack  of  rheuma- 
tism ;  we  trace  the  sequence  of  events  from  it,  and  reserve  a 
detailed  account  oii\iQ  first  rheumatic  attack,  and  any  former 
illness,  for  the  other  part  of  the  case  which  deals  with  the 
previous  history  of  the  patient.  But  if  we  find  a  serious 
haemoptysis,  or  a  violent  pain  in  the  chest,  or  severe  headache 
and  vomiting  to  form  the  obvious  and  urgent  complaint  of  a 
patient  on  admission,  we  may  deal  first  with  the  origin  and 
course  of  these,  even  although  it  may  be  certain  that  the 
patient  has  long  been  the  victim  of  chronic  lung  disease. 
Having  traced  the  history  of  these  urgent  features  of  his  com- 
plaint, we  can  go  back  and  try  to  unravel  the  story  of  chronic 
ill  health  in  all  its  various  manifestations. 

In  the  case  of  children,  and  especially  of  young  children,  we 
may  often  save  time  by  ascertaining  from  the  mother  the  point 
in  the  child's  age  up  to  which  he  was  regarded  as  healthy. 
We  may  note  in  passing  whether  the  child  was  suckled,  or 
how  he  was  fed,  when  he  was  weaned,  when  dentition  began, 
and  when  he  was  able  to  walk.  From  this  period  of  health 
we  trace  all  the  illnesses  onwards,  up  to  the  present,  even 
although  there  may  not  be  much  connection  between  them. 
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If,  again,  the  child  has  been  delicate  from  birth,  or  troubled 
with  many  recurring  illnesses  from  the  beginning,  it  is  equally 
important  to  procure  a  connected  history  of  all  these,  so  as  to 
judge  of  the  child's  prospects  in  the  present  attack  of  whatever 
kind  this  msiy  be. 

In  procuring  the  history  of  an  illness  from  the  patients  or 
their  friends,  we  should  try  to  get  the  facts  as  known  or 
observed  by  themselves,  rather  than  mere  names  or  theoretical 
conceptions,  such  as  "Inflammation,"  "Brain  fever,"  and  the 
like.  Calling  an  illness  "  Eheumatism,"  for  example,  may 
tend  to  mislead  us  in  the  history  of  cases  which  really  depend 
on  spinal  meningitis  or  locomotor  ataxy.  We  must  try  to 
learn  from  the  patient  or  his  friends,  in  such  a  case,  what 
evidence  there  was  of  the  so-called  rheumatic  attack,  whether 
it  confined  the  patient  to  bed,  whether  it  was  associated  with 
distinct  swelling  of  the  joints,  where  the  pain  was  localised, 
whether  there  was  feverishness,  and  so  forth.  The  story  of 
any  so-called  inflammation  of  the  chest  or  lung  must  likewise 
be  recorded,  with  such  additional  information  as  can  be  ob- 
tained, and  in  such  cases  the  duration  as  well  as  the  symptoms 
should  be  stated ;  this  may  tend  to  confirm  or  to  throw  doubt 
on  the  name  given.  Sometimes,  however,  when  the  name  of 
the  disease  is  given  with  some  precision,  and  stated  on  the 
authority  of  some  medical  man,  or  in  connection  with  some 
hospital,  we  may  accept  the  name  of  the  disease,  adding  in  our 
notes  the  authority  on  which  we  do  so. 

In  following  up  the  sequence  of  symptoms  we  also  aim  at 
representing  in  our  report  the  facts  of  the  illness  as  actually 
experienced  and  complained  of  by  the  patient,  apart  from  all 
theoretical  views;  some  patients  are  very  fond  of  importing 
these  into  their  narrative.  The  reality  or  severity  of  certain 
symptoms  may  often  be  usefully  indicated  by  stating  special 
facts ;  for  example,  in  a  case  of  swelling  of  the  belly,  that  the 
skirts  had  to  be  widened,  or  that  the  trousers  could  not  be 
buttoned;  or  in  a  case  of  weakness,  that  the  person  could 
not  walk  across  the  floor  without  assistance;  or  in  the  case 
of  pain,  that  the  patient  could  get  no  sleep,  or  that  he 
screamed  out,  or  fainted  in  connection  with  it.  Details  like 
these  guide  our  estimate  of  the  value  of  the  history  as  derived 
from  the  patient.  We  must,  likewise,  make  use  of  our  own 
knowledge  to  check  the  patient's  history,  particularly  in 
putting  special  questions  to  make  sure  of  the  real  facts 
when  the  account  seems  improbable  or  incredible.     We  may 
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also,  after  getting  the  history  from  the  patient,  inquire  as 
to  whether  certain  symptoms  were  not  present,  as  he  may 
have  forgotten  them,  but  we  must,  if  possible,  avoid  putting 
ideas  into  our  patients'  minds ;  leading  questions  must  be 
sparingly  used,  or  at  least  reserved  for  the  end  of  the  inter- 
rogation, and  in  particular  to  bring  out  negative  points  in  the 
case  with  clearness  and  precision. 

The  History  of  the  previous  health  should  be,  in  part,  of  a 
general  kind,  such  as  patients  can  readily  supply ;  the  dates 
and  durations  of  previous  illnesses  should,  as  a  rule,  be 
specified,  as  well  as  the  names  of  the  diseases ;  the  general 
state  of  the  strength,  especially  as  regards  the  ability  to 
work,  and  the  date  of  any  deterioration  in  this  respect  must 
likewise  be  noted.  But  in  addition  to  this  general  sketch  we 
must  often  put  special  questions  as  to  special  points,  which  the 
patient  might  otherwise  overlook.  Thus,  in  cases  of  heart 
disease,  we  should  always  inquire  about  rheumatism  ;  the  in- 
dications of  this,  especially  in  childhood,  are  often  so  slight 
that  they  might  easily  be  missed  without  some  special  inquiry. 
In  cases  of  spinal  paralysis,  aneurysm,  and  some  other  affec- 
tions, we  must  inquire  for  any  strain  or  injury,  and  w^e  note 
its  date  and  the  exact  manner  in  which  it  happened.  We 
must  often,  indeed,  go  back  upon  the  history  of  our  patients, 
especially  as  regards  this  earlier  portion  of  it,  after  the  ex- 
amination of  the  case  in  various  ways  has  guided  us  so  far  to 
the  diagnosis.  Sometimes,  moreover,  as  described  in  the 
section  on  *'  Family  History/'  (see  p.  58)  we  must  search  about 
in  our  questions  for  diseases  allied  to  the  one  suspected  to 
exist,  using  popular  names  likely  to  be  known  by  the  patient 
or  his  friends. 

The  inquiry  as  to  previous  venereal  diseases  is  often  impor- 
tant, but  must  be  approached  with  delicacy  particularly  in  the 
case  of  women,  and  especially  when  dealing  with  those  who  are 
young  and  apparently  respectable.  We  may  often  gain  some 
information  as  to  syphilis  in  an  indirect  way,  by  inquiring  for 
a  history  of  sore  throat,  skin  eruptions,  nodes,  nocturnal  pains, 
and  falling  out  of  the  hair  ;  or,  in  the  case  of  those  who  have  had 
children,  whether  any  of  these  were  born  dead,  whether  there 
had  been  any  miscarriages,  whether  the  children  born  alive 
had  eruptions  on  their  buttocks,  snuffles,  or  the  like.  We  can 
seldom  place  much  reliance  on  the  mere  denial  of  syphilis,  and 
it  should  be  remembered  that  men  frequently  refuse  to  admit 
having  had  syphilis  although  they  confess  readily  enough  to 
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having  had  gonorrhoea  frequently  :  it  is  apparently  the  idea 
of  constitutional  taint  and  not  of  morality  which  determines 
such  denials  :  with  tact  in  approaching  the  subject  we  can 
often  obtain  the  history  and  date  of  infection.  The  history  of 
gonorrhoea  is  important  in  certain  arthritic  affections,  and  par- 
ticularly in  cases  of  urinary  irritation,  as  when  stricture  follows 
it,  the  bladder  and  kidneys  are  often  involved.  Syphilis  has 
to  be  considered  in  the  history  of  a  multitude  of  diseases — skin 
diseases,  nervous  affections  of  various  kinds,  disease  of  the 
liver,  amyloid  degeneration  of  the  liver  and  kidneys,  aneurysm, 
and  other  forms  of  disease  of  the  blood-vessels,  lar^mgeal 
ulceration,  etc.,  etc. 

Social  History:  Habits, — Certain  points  not  of  a  purely 
medical  character  are  usually  inquired  into,  in  addition  to 
the  bare  facts  as  to  age,  occupation,  residence,  marriage,  etc., 
which  are  taken  in  all  cases  for  the  routine  purposes  of  the 
hospital  records  ;  special  points  must  often  be  searched  out. 

The  age  often  suggests  a  comparison  between  the  alleged 
and  the  apparent  age  of  the  patient. 

The  occupation  may  have  to  be  scrutinised  as  to  the  special 
peculiarities  of  the  employment,  and  the  exposure  to  evil 
influences  known  to  beset  certain  trades  ;  former  occupations 
sometimes  explain  certain  ailments,  and  this  is  important  in 
connection  with  those  who  have  been  discharged  from  the 
army  and  are  now  engaged  in  other  pursuits. 

Occupations  which  are  apt  to  injure  the  health  or  to  favour  the 
development  of  disease  can  only  be  roughly  indicated  here.  Soldiers 
and  sailors  are  specially  liable  to  aneurysm.  Hammermen,  and  others 
using  their  arms  violently,  are  frequently  the  victims  of  aortic  valvular 
disease,  apparently  owing  to  the  strain  on  the  great  vessels.  Publicans 
and  others  having  to  do  with  the  manufacture  and  sale  of  alcohol  are 
liable  to  disease  of  the  liver,  kidneys,  and  nervous  system  :  this  arises 
partly  from  the  injurious  influence  of  the  vapours,  particularly  in  badly 
ventilated  places  where  they  may  work,  but  chiefly  from  the  constant 
exposure  to  temptations  to  excess  which  many  cannot  resist.  Some  of 
those  employed  as  commercial  travellers  are  exposed  to  similar  dangers. 
Butchers  have  been  supposed  to  be  injuriously  influenced  by  their 
business  and  have  been  regarded  as  specially  liable  to  apoplectic 
attacks.  Coal  miners  are  subjected  to  the  influences  of  cold  and  damp 
in  their  work,  which  often  implies  constrained  postures,  and  so  they  are 
found  to  be  liable  to  sciatica  and  other  more  distinct  forms  of  rheumatic 
disease.  Agricultural  labourers,  fishermen,  and  others  much  exposed 
to  weather  are  also  liable  to  chronic  rheumatism.  The  inhalation  of 
dust  in  various  forms  often  gives  rise  to  disease  of  the  lungs,  and  this  is 
specially  the  case  when  the  ventilation  is  bad.  On  this  account  miners 
sufl'er  from  a  special  form  of  lung  disease  from  the  coal  dust  and  the 
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soot  resulting  from  blasting,  etc.  Pulmonary  pigmentation  from  this 
cause  may  be  important,  many  years  after  the  patient  has  ceased  to 
work  in  the  pits,  in  explaining  the  blackness  of  the  expectoration  in 
disintegrating  lesions  of  the  lung.  Knife  grinders,  stone  masons,  and 
potters  are  all  liable  to  peculiar  forms  of  pulmonary  consumption. 
Some  factory  workers  owe  their  liability  to  lung  disease  partly  to  dust 
and  partly  to  confinement  in  close  rooms.  Those  whose  work  is  among 
horses  and  cattle  may  more  readily  contract  glanders,  farcy,  and  other 
animal  poisons  ;  they  are  also  more  exposed  to  anthrax  or  malignant 
pustule  ;  but  workers  in  hides,  horse  hair,  etc.,  are  also  affected  at 
times  by  this  formidable  disease.  The  influence  of  metallic  poisons  is 
shown  in  those  who  work  with  mercury  in  *' silverising "  mirrors. 
Those  who  make  white  lead  are  specially  subject  to  the  injurious  influ- 
ence of  this  metal  ;  but  painters,  glass  workers,  potters,  and  at  times 
plumbers,  dyers,  and  others  brought  habitually  into  contact  with  lead 
are  frequently  aff"ected.  It  should  be  borne  in  mind,  however,  that  lead 
poisoning  is  often  due  to  contamination  of  the  water  supply  and  certain 
articles  of  food  and  drink  quite  apart  from  the  occupation  of  those 
afi'ected.  Sedentary  or  studious  occupations  are  apt  to  be  specially 
injurious  to  adolescents  of  both  sexes,  and  the  effect  is  often  intensified 
by  this  change  in  their  occupation  coinciding  with  a  change  of  residence 
to  a  large  town  and  living  in  lodgings  for  the  first  time.  In  such  cases 
the  appetite  and  digestion  are  apt  to  fail,  and  any  tendency  to  lung 
disease  is  readily  developed.  Sedentary  occupations  in  older  people 
favour  indigestion,  liver  disorders,  piles,  etc.  Girls  exposed  to  pro- 
longed standing,  as  in  serving  at  counters,  or  to  continuous  exertion 
with  their  feet  in  working  sewing  machines  often  suff'er  in  their  general 
health  and  in  their  pelvic  organs.  Firemen  on  board  of  steamers  are 
apt  to  have  disorders  of  the  kidneys,  no  doubt  from  the  profuse  sweat- 
ing to  which  they  are  exposed.  Bright's  disease  seems  liable  to  occur 
in  those  exposed  by  their  occupation  to  habitual  cold  and  wet.  Mental 
strain,  so  notable  in  some  forms  of  commercial  activity,  is  likewise  sup- 
posed to  lead  to  Bright's  disease  ;  of  course,  the  same  influence  at 
business,  literary  work,  or  school  may  lead  to  various  disorders  and  dis- 
eases of  the  brain.  On  the  other  hand,  the  want  of  due  work  and  occu- 
pation for  body  and  mind  is  apt  to  favour  hysteria,  hypochondriasis,  and 
a  multitude  of  nervous  disorders. 

The  residence  may  raise  questions  as  to  the  healthiness  of 
the  locality,  the  nature  of  its  soil,  its  freedom  from  certain  dis- 
eases and  its  exposure  to  others  ;  the  accommodation  in  the 
particular  house  may  also  have  to  be  investigated,  as  regards 
its  cubic  space,  its  water  supply,  drainage,  etc. ;  former  resi- 
dences, exposure  to  malarious  influences,  to  tropical  climates, 
etc.,  have  often  to  be  inquired  for,  and  the  results  must  in 
many  cases  be  recorded  even  when  they  are  negative. 

The  kind  of  food  habitually  used  often  supplies  very  impor- 
tant light  as  to  certain  diseases  ;  the  use  of  tea  in  excess, 
especially  if  to  the  exclusion  of  milk,  vegetables,  potatoes,  etc., 
often   explains   scorbutic,  nervous,  and  dyspeptic   disorders. 
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The  excessive  use  of  tobacco  is  suggested  in  cases  of  cardiac 
palpitation  or  pseudo  angina  pectoris,  dyspepsia,  dimness  of 
vision,  quasi-paralytic  disorders,  and  other  forms  of  nervous 
disturbance.  The  use  of  alcoholic  stimulants  must  be  inquired 
into  in  cases  of  so-called  "bilious  attack,"  in  liver  diseases, 
especially  with  jaundice  and  dropsy,  in  renal  affections, 
dyspeptic  complaints,  paralysis,  convulsive  attacks  (particu- 
larly when  affecting  male  adults),  and  in  all  diseases  charac- 
terised by  delirium,  with  or  without  much  fever  ]  the  history 
of  any  previous  intemperance  often  explains  the  high  delirium 
present  in  acute  illnesses,  and  has  great  importance  in  the 
prognosis  and  the  treatment.  The  form  of  alcohol  used, 
whether  wine,  beer,  or  spirits,  is  sometimes  a  matter  of 
importance  ;  even  the  exact  variety  of  spirit  used  is  some- 
times a  point  of  interest ;  the  use  of  undiluted  spirits  on  an 
empty  stomach  seems  to  be  very  specially  injurious  :  we  must 
likewise  ascertain  whether  a  somewhat  excessive  use  of  alcohol 
was  of  daily  occurrence,  or  whether  the  excess  was  only  during 
an  occasional  outbreak  in  the  course  of  weeks  or  months. 

The  regular  use  of  other  stimulants  or  sedatives,  especially 
opium,  chloral,  cocaine,  ether,  and  chloroform,  must  sometimes 
be  inquired  into. 

The  fact  of  marriage,  its  date,  and  the  number  of  children 
born  alive  and  dead  must  also  be  recorded,  particularly  in  the 
case  of  women,  and  in  their  case  the  number  and  date  of  mis- 
carriages or  abortions  should  also  be  noted  in  some  part  of  the 
report. 

The  practice  of  masturbation  is  to  be  inquired  for  with  great 
caution,  as  we  must  avoid  suggesting  the  idea  of  this  evil  to 
those  whose  minds  are  free  from  any  such  notions ;  but  in 
certain  cases  of  epileptic  seizures,  in  certain  forms  of  cardiac 
palpitation  in  boys,  and  in  some  cases  of  nervous  prostration 
and  spermatorrhoea  the  questions  must  be  put  with  clearness 
in  the  interest  of  the  patients,  for  their  warning,  quite  as 
much  as  for  the  benefit  of  the  diagnosis.  Excessive  venereal 
indulgence,  whether  within  the  married  state  or  not,  is  often 
responsible  for  nervous  disorders,  spinal  paralysis,  locomotor 
ataxy,  and  other  less  definite  forms  of  disease.  These  effects 
are  more  common  in  the  male  than  in  the  female. 

FAMILY  HISTORY. 

The  importance  of  family  history  in  throwing  light  on  the 
tendency  to  special  diseases  is  well  shown  in  life  insurance 
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studies.  This  inquiry  embraces  a  note  of  the  age  of  the 
parents  and  of  the  brothers  and  sisters  of  the  patient,  and  of 
their  state  of  health  if  alive ;  of  the  ages  at  which  any  such 
relatives  may  have  died,  the  nature  of  the  illnesses  they  have 
had,  and  the  diseases  which  caused  their  death.  Inquiries 
as  to  other  relatives  are  occasionally  important,  especially 
when  the  number  of  brothers  and  sisters  is  small,  or  the 
information  regarding  them  obscure;  the  grand-parents,  and 
the  uncles  and  aunts  of  the  patient,  on  both  sides,  are  the 
most  important  in  this  respect.  In  going  beyond  these  to 
half-brothers  or  sisters,  to  nephews  and  nieces,  to  cousins,  and 
to  the  children  of  the  patient,  we  necessarily  introduce  com- 
plications from  marriage ;  these,  however,  may  sometimes  be 
allowed  for  in  summing  up  the  inquiry. 

All  this  information  can  seldom  be  obtained  with  any 
feeling  of  accuracy,  and  in  hospital  practice  the  deficiencies 
are  so  enormous  as  to  discourage  the  student,  and  perhaps  to 
give  him  an  erroneous  view  of  the  value  of  this  branch  of  the 
inquiry.  We  should  begin  by  getting  the  bare  facts  as  to  the 
size  of  the  family,  the  ages  of  those  living,  and  the  diseases 
and  ages  of  those  who  have  died.  In  some  cases,  where 
we  can  interrogate  the  mothers  of  children,  with  suspected 
syphilis  for  example,  we  should  also  try  to  obtain  the  number 
and  dates  of  the  miscarriages  and  still-births,  ascertaining 
whether  these  occurred  before  or  after  the  birth  of  the  child 
under  consideration.  The  further  prosecution  of  the  inquiry 
must  turn  upon  the  facts  thus  elicited,  and  upon  the  other 
facts  discovered  in  the  investigation  of  the  illness.  Hence  we 
often  revert  to  the  family  history  at  the  end  of  the  inquiry,  to 
bring  out  information  on  special  points  as  to  the  health  or 
the  history  of  the  living  or  the  dead.  When  the  causes  of 
death  alleged  are  doubtful  or  unsatisfactory,  we  must  sometimes 
judge  for  ourselves  from  the  facts  of  the  illness  supplied  by  our 
informants.  In  particular,  we  must  receive  with  great  reserve 
the  deaths  set  down  to  "Teething,"  **  Change  of  Life,"  "Child- 
birth," "  Cold,"  "  Inflammation,"  etc.  Many  deaths  are  set 
down  to  childbirth  or  change  of  life,  although  really  due  to 
phthisis.  Consumption  often  leads  to  disorders  of  the  men- 
struation, or  its  suppression  at  an  early  age ;  and  child-birth 
is  frequently  followed  by  a  very  rapid  progress  of  the  same 
disease  which  may  not,  up  to  this  point,  have  been  clearly 
recognized,  or  at  least  admitted.  Eegard  should  be  had  to 
the  age  at  which  such  a  death  occurred,  how  long  the  parturi- 
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tion  had  been  survived,  how  long  the  weakness  had  lasted, 
and  whether  it  was  associated  with  cough,  spitting  of  blood, 
or  other  suspicious  symptoms.  In  these  doubtful  cases,  in- 
quiry as  to  the  collateral  branches  of  the  family  is  important ; 
e.g.,  if  a  patient's  mother  is  reported  to  have  died  from  a  cause 
in  doubt  we  may  search  with  advantage  into  the  history  of 
the  maternal  uncles  and  aunts.  **  Inflammation  of  the  Lung  " 
and  '^  Pleurisy"  must  be  scrutinised  in  the  same  way,  especially 
if  other  deaths  occurred  from  phthisis  or  pulmonary  affections 
in  the  same  family ;  if  either  pleurisy  or  pneumonia  proved 
fatal  after  a  prolonged  illness,  we  may  suspect  that  these  vv^ere 
allied  to  phthisis,  or  that  some  such  tendency  existed  in 
the  constitution  of  the  victim.  The  name  of  '^Bronchitis" 
also  covers  many  deaths  from  phthisis  :  the  age  of  the  subject, 
the  duration  of  the  illness,  and  the  occurrence  of  lividity, 
dropsy,  etc.,  may  sometimes  guide  us.  **  Worm  Fever,"  *'  In- 
termittent Fever,"  *'the  Dregs  of  the  Measles,"  and  some 
other  terms  of  this  kind  are  often  merely  popular  names  for 
tubercular  disease.  Sudden  deaths  ascribed  to  apoplexy  are 
to  be  investigated  as  to  whether  the  death  was  almost  instan- 
taneous or  whether  the  illness  lasted  at  least  some  hours  :  in 
the  former  case  cardiac  or  aneurysmal  disease  is  more  probable 
than  apoplexy;  apopleptic  attacks  in  early  manhood,  wdth 
one-sided  paralysis,  are  to  be  suspected  as  due  to  syphilitic, 
cardiac,  or  renal  disease.  In  fact,  the  name  of  the  disease 
must  be  regarded,  unless  substantiated  by  good  evidence,  as 
of  only  little  account ;  all  the  knowledge  we  possess  of  the 
nature  of  diseases  and  their  relative  frequency  at  particular 
ages,  and  in  particular  countries,  must  be  brought  to  bear  on 
the  scrutiny,  and  some  familiarity  with  the  names  of  diseases 
in  common  use  among  the  poor  is  also  of  much  value  in  hospi- 
tal inquiries. 

In  inquiring  into  the  illnesses  which  the  members  of  a 
family  may  have  had,  it  is  desirable  to  suggest  various  diseases 
allied  to  the  one  known  or  suspected  to  exist  in  the  patient, 
using  for  this  purpose  various  names,  so  as  to  meet  the  limited 
knowledge  of  our  informants,  and  also  to  refresh  their  memories. 
Thus  in  regard  to  scrofulous  diseases,  we  ask  for  swollen 
glands  or  '*  waxen  kernels,"  or  runnings  in  the  neck,  disease 
of  the  spine  and  other  bones,  bad  joints,  white  swellings  or 
*'  incomes,"  as  they  are  termed  in  Scotland,  chronic  ulceration 
of  the  intestines,  and  chronic  peritonitis,  disease  of  the  glands 
of  the  bowels,  water  in  the  head,  consumption  of  the  lungs,  or 
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decline,  or  weakness  of  the  chest  with  spitting  of  blood,  and 
so  on;  we  may  in  this  way  get  at  the  facts  when  a  more 
general  question  fails.  It  is  wise  also  in  most  cases  to  avoid 
disagreeable  words,  such  as  scrofula,  in  the  first  instance  at 
least,  as  many  people  are  so  annoyed  at  the  suggestion  of  such 
affections  being  supposed  to  exist  in  their  family  that  they 
refuse  to  give  any  detailed  information.  In  inquiring  for  a 
family  history  of  cancer  we  should  likewise  be  chary  of  men- 
tioning this  dreaded  name,  particularly  if  our  patient's  disease 
is  only  of  doubtful  malignancy,  trying  rather  to  get  our  infor- 
mants to  volunteer  statements  on  the  subject,  and  searching 
for  the  information  wanted  under  the  names  of  growths, 
tumours  in  the  breast  or  elsewhere,  disease  of  the  liver, 
stomach,  or  womb,  with  wasting,  jaundice,  dropsy,  fiood- 
ings,  etc. 

We  must  further  bear  in  mind,  in  these  inquiries,  the  varia- 
tions of  allied  diseases  which  appear  in  different  members  of 
the  family,  and  in  different  generations ;  by  asking  for  such  by 
name  we  often  refresh  the  memory  of  our  informants.  Heart 
disease,  rheumatism,  chorea,  psoriasis,  and  some  other  cutane- 
ous affections,  perhaps  also  renal  concretions,  and  emphys- 
ematous bronchitis,  appear  to  replace  each  other  in  different 
members  of  the  same  family.  Thus,  a  patient  may  be  said  to 
have  inherited  heart  disease  from  his  having  inherited  rheuma- 
tism, leading,  as  it  so  often  does,  to  an  affection  of  the  heart ; 
but  another  member  of  the  same  family  may  have  had  heart 
disease  transmitted  to  him  without  any  overt  rheumatism  in 
his  own  history.  The  neurotic  group  includes  various  forms 
of  neuralgia,  hypochondriasis,  hysteria,  insanity,  epilepsy, 
and  chorea ;  apoplexy  and  hemiplegia  are  included  by  some 
(perhaps  doubtfully)  in  this  group,  their  hereditary  char- 
acter seems  rather  to  be  associated  with  vascular  disorders. 
Not  unfrequently  the  patient  seems  to  inherit  an  unstable 
nervous  system,  predisposing  to  all  sorts  of  nervous  disturb- 
ance rather  than  leading  to  any  one  form  of  disease.  Certain 
rare  forms  of  paralysis,  as  wasting  palsy  and  pseudo-hyper- 
trophic  muscular  paralysis,  tend  to  occur  in  various  members  of 
the  same  family.  Sometimes  a  disease  occurs  in  various  mem- 
bers of  a  family  without  any  inheritance  being  traceable  {e.g., 
so-called  "Hereditary  ataxy"  or  "Friedreich's  disease"). 
Gout,  disease  of  the  liver,  contracted  kidney,  renal  calculus 
or  gravel,  and  angina  pectoris  form  another  allied  group. 
These  have  also  some  affinity  with  the  disorders  connected 
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with  arterial  degenerations,  and  so  may  lead  to  aneurysmal 
disease  or  to  apoplectic  attacks.  Certain  forms  of  glycosuria, 
particularly  in  those  who  are  somewhat  stout  and  beyond 
middle  life,  tend  to  occur  in  patients  of  this  class.  Syphilis, 
which  has,  of  course,  marked  hereditary  characters,  assumes 
such  a  multitude  of  forms  as  to  preclude  enumeration,  but  the 
tendency  is  for  such  syphilitic  diseases  to  die  out  in  the  course 
of  time  from  early  death  or  sterility.  Abortions,  still-births, 
early  deaths  in  infancy  associated  with  cutaneous  eruptions 
on  the  buttocks,  snuffles,  and  wasting,  are  important  in  many 
family  histories ;  nervous  deafness,  opacities  of  the  cornea, 
notched  teeth,  epilepsy  and  imbecility  are  occasional  manifest- 
ations of  the  same  disorder  in  those  children  in  the  family  who 
survive  ;  in  adult  subjects  who  have  acquired  syphilis  we  must 
either  put  the  question  of  infection  directly  or  investigate  their 
symptoms  and  condition  when  the  question  of  syphilis  is  im- 
portant in  the  family  history  we  are  studying.  The  group  of 
scrofulous  and  tubercular  diseases  has  been  already  referred 
to  (p.  57).  Diabetes  has  often  a  distinct  hereditary  origin,  and 
at  times  it  is  also  mixed  up  with  a  family  history  of  tubercular 
tendencies. 

Although  family  history  is  chiefly  useful  in  determining  the 
tendency  to  certain  chronic  and  constitutional  aff'ections,  or  to 
premature  decay  of  the  individual,  or  of  certain  of  his  organs, 
we  find,  likewise,  a  tendency  in  some  families  to  acute  diseases 
— enteric  fever,  for  example,  and  even  to  certain  degrees  of 
severity  or  to  special  complications — as  intestinal  haemorrhage 
— and  this  may  guide  us  at  times,  especially  in  prognosis.  In 
diphtheria  also  we  have  an  illustration  of  an  acute  infectious 
disease  affecting  special  families  in  various  branches  and  at 
various  times  and  places  to  a  striking  extent.  Catarrhal 
tendencies  are  likewise  inherited.  Such  cases  are  very  instruc- 
tive, in  view  of  the  doctrine  of  phthisis  being  due  to  a  specific 
organism  (so  far  resembling  the  organisms  of  the  infectious 
fevers)  when  considered  in  reference  to  the  admittedly  heredi- 
tary character  of  this  complaint. 

It  is  sometimes  quite  evident  from  which  of  the  parents  a 
patient  has  acquired  his  morbid  tendency,  and  in  some  in- 
surance reports  information  is  sought  as  to  whether  the  pro- 
poser resembles  the  male  or  the  female  side  of  the  house  in  his 
general  conformation,  so  as  to  judge  of  his  predisposition  to 
diseases  which  may  exist  on  the  one  side  and  not  on  the  other. 
No  doubt  there  is  some  guidance  to  be  obtained  here  when  the 
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whole  facts  are  well  known  to  the  physician  himself,  but  other- 
wise he  cannot  place  much  reliance  on  mere  statements.  Some- 
times two  perfectly  distinct  forms  of  disease  are  found  in  the 
same  family,  the  father  contributing  one  tendency  and  the 
mother  the  other. 

TRANSMISSION  OF  TWO  FORMS  OF  DISEASE. 

Family  History  of  a  Young  Lady,  aet.  25  years,  affected  with  a  second 
attack  of  Acute  Kheumatism,  complicated  with  Pericarditis  and  Aortic  val- 
vular disease  :  distortion  of  the  joints  supervened. 


Father. 
Has     had     rheumatic     fever  ; 
his  brother  has  "  Rheumatic 
Gout," 


Mother. 

Healthy ;  but  two  of  her  Sisters 
and  one  of  her  Brothers  died 
of  Consumption. 


Family. 
Eldest  Brother ;   two  attacks   of  rheumatic  fever,    with  pericarditis  both 

times :  died  of  affection  of  heart  and  lungs.     Another  Brother :  slight 

rheumatism  in  knees,  but  no  heart  affection.     Eldest  Sister :  pains  in 

knees  and  shoulders,  but  no  serious  illness. 
Other  five  Brothers  and  Sisters  :  none  of  them  rheumatic,  but  some  of  them 

affected  or  threatened,  more  or  less  distinctly,  with  consumption. 

The  healthy  condition  of  one  parent  may  indeed  tend  to 
neutralise  the  morbid  proclivities  acquired  from  the  other  ;  and 
on  the  other  hand,  similar  morbid  tendencies  in  the  families  of 
both  parents  seem  to  tell  with  special  severity  on  their  off- 
spring, e.g.^  chorea  on  the  one  side  and  rheumatism  on  the 
other.  It  is  probably  in  this  way  that  the  injurious  influences 
of  consanguineous  marriages  come  out.  In  remote  islands 
with  but  few  families  repeated  inter-marriages  of  the  natives 
seem  to  favour  imbecility  in  the  children  ;  deaf-mutism  has  at 
times,  likewise,  appeared  to  be  due  to  similar  causes.  In  other 
cases,  however,  two  or  more  deaf-mutes  may  be  born  into 
a  family  without  any  such  cause  or  without  any  hereditary 
history  being  known. 

A  point  in  the  family  history  to  which  special  importance 
is  attached  by  some  authorities  concerns  the  time  of  appear- 
ance of  the  disease  in  the  parents  as  compared  with  the  time 
of  the  birth  of  the  child.  In  the  case  of  syphilis  it  is 
obvious  that  if  the  child  were  born  before  the  parent  con- 
tracted the  disease  there  could  be  no  transmission.  It  seems 
that  even  in  the  case  of  gout,  and  some  other  hereditary 
constitutional  diseases,  the  children  born  after  the  pronounced 
appearance  of  the  disease  in  the  parent  are  more  prone  to  the 
affection  than  those  born  before  that  period. 

The   question  as  to  which  parent  is  the  more  potent  in 
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transmitting  morbid  tendencies  cannot  as  yet  be  answered 
satisfactorily.  In  the  case  of  consumption  it  would  seem, 
from  insurance  statistics,  that  a  consumptive  mother  is  more 
likely  to  transmit  this  disease  than  a  consumptive  father ;  and 
when  we  have  the  history  of  a  consumptive  mother  and  of  one 
brother  or  sister  being  affected,  this  fact  is  usually  regarded  as 
adding  greatly  to  the  risk.  Probably  in  certain  other  diseases 
the  transmission  by  the  mother  is  more  potent  also,  and  in  the 
case  of  a  "  Hsemorrhagic  diathesis  "  the  disease  is  apparently 
always  transmitted  through  the  female  line :  this  is  all  the 
more  curious  inasmuch  as  the  mothers,  and  indeed  all  their 
sex,  almost  invariably  escape.  This  disease  affords  an  illus- 
tration of  hereditary  transmission  without  either  of  the  parents 
being  affected ;  but  one  or  other  of  the  maternal  uncles  may 
be  "  bleeders, '^  as  they  are  called :  even,  however,  when  those 
affected  marry  and  have  children  none  of  them  are  "bleeders." 

TRANSMISSION  TO  MALES  IN  FEMALE  LINE, 

Family  History,  showing  the  occurrence  of  the  Hiemorrhagic  Diathesis  in 
three  successive  generations.  Transmission  in  the  female  line  of  descent, 
but  only  males  affected. 

1st  Generation. 

A    maternal    granduncle    (the    brother    of    maternal  grandmother)  was  a 
BLEEDER  :  he  died  aet.  30  :  was  married,  but  had  no  family, 

2nd  Generation. 

A  maternal  uncle  was  a  BLEEDER  :  he  died  aet.  26  :  he  had  one  male  child, 
but  he  was  not  affected. 

This  man  had  numerous  cousins,  and  two  out  of  his  three  maternal 
aunts  had  BLEEDERS  in  their  families— THREE  IN  ALL.  No  Bleeders 
in  the  families  of  his  five  maternal  uncles. 

3rd  Generation. 

The  patient,   a    boy  aet.   8,   and  his  brother,   who  died    aet.   6 :    BOTH 
BLEEDERS.     Other  two  brothers  and  three  sisters  not  affected. 

TWO  male  cousins  BLEEDERS,  the  children  of  a  maternal  aunt :  one 
female  child  in  the  same  family  not  affected.  In  another  large  family  of 
cousins,  males  and  females,  by  another  maternal  aunt,  none  affected. 

More  misleading  are  the  facts  of  Atavism  (atavics,  a  fore- 
father) :  in  this  case  the  whole  of  the  generation  of  which  the 
parents  are  members  may  escape,  but  inquiry  into  the  history 
of  the  grandparents  or  the  granduncles  or  grandaunts  of  the 
patient  may  reveal  a  strong  family  predisposition  to  special 
diseases. 
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ATAVISM— TRANSMISSION  OF  PHTHISICAL  DISEASE. 

Family  History  of  a  young  man,  showing  a  marked  tendency  to  Con- 
sumption, derived  apparently  from  the  Grandparents,  without  involving  the 
intermediate  generation. 

1st  Generation. 

Paternal  Grandfather,  ...  died  of  "  Decline  in  bowels,"  aet.  62. 

Granduncle,  ... "Consumption,"  ,,    30. 

Granduncle,  ...  "Consumption,"  ,,    50. 

Grandmother,  ...  "  Liver  Complaint  and  Decline." 

2nd  Generation. 

Father :  always  healthy, killed  by  accident,  aet.  62. 

Paternal  Uncle  :  healthy,  accident,    ,,    18. 

Uncle,      living  and  well,         ,,    QQ, 

Aunt,       died,  three  weeks  ill,  "sore leg,"  „    50. 

t Mother  of  patient:  no  Consumption  "j 

traceable  in  her  family,        ...       living  and  very  healthy,  ,,    72.  J 

3rd  Generation. 

Patient  and  four  of  his  Sisters  all  died  of  Pulmonary  Phthisis,  ages 
from  23  to  45  years.  A  Brother  died  of  a  "rack  or  strain," 
followed  by  purging  and  vomiting,  aet.  23. 

Six  other  Brothers  and  Sisters  living  and  well,  ages  from  27  to  52 
years.  Of  these  several  have  families :  one  Cousin  of  the 
patient's  died  of  Consumption,  aet.  20,  in  one  family ;  in 
another,  two  Cousins  died  of  "water  in  the  head,"  and  one  died 
of  "overgrowth  with  swelling  of  the  belly." 

We  must  remember  that  the  members  of  the  family  who 
might  have  been  affected,  if  they  had  lived,  may  have  been 
cut  off  by  accident,  or  by  what  we  might  call  accidental 
diseases,  such  as  fevers  and  some  other  acute  diseases ;  or  we 
may  encounter  the  difficulty  of  the  diseases  in  question  usually 
appearing  at  ages  beyond  those  available  in  the  study  of  our 
patient's  history.  A  large  family,  with  all  the  living  mem- 
bers grown  up  to  middle  or  advanced  life,  should  show  pretty 
clearly  the  tendency  of  their  family  constitution;  but  even 
then  cancer,  for  example,  is  so  notoriously  disposed  to  appear 
at  the  later  periods  of  life  that  it  may  still  be  absent  from  the 
family  history  at  the  time  we  are  in  search  of  it.  A  child 
may  die  of  cancer  supposed  to  be  quite  unknown  in  the 
family  till  perhaps  his  parent  dies  of  the  same  disease  many 
years  later.  This  defect  might  be  supposed  likely  to  be 
supplemented  by  the  history  of  the  uncles  and  aunts,  or  of 
the  grandparents  or  the  granduncles  and  grandaunts  of  our 
jDatient;  but  there  is,  first  of  all,  the  enormous  difficulty  of 
getting   information  so  extensive  and  so  precise,   and   even 
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then,  unless  the  numbers  be  large  in  such  families,  we  may 
readily  miss  the  evidence  of  a  family  taint.  In  tubercular 
disease,  likewise,  especially  in  children,  the  family  tendency 
may  not  have  had  time  to  manifest  itself  in  the  other  mem- 
bers at  the  date  of  our  inquiry.  The  number  and  ages  of 
those  living  come  in  here  to  enable  us  to  guess,  as  it  were, 
at  the  probabilities  of  such  a  tendency  having  had  time 
and  opportunity  to  manifest  itself,  if  really  present.  A  de- 
ceptive appearance  of  soundness  in  the  family  history  may 
sometimes  arise  from  there  being  no  account  of  deaths  or 
illnesses  connected  with  the  suspected  disease,  when  really 
from  smallness  in  the  number  of  the  family,  or  from  deaths 
due  to  premature  birth,  fevers,  and  other  accidental  diseases, 
no  opportunity  was  allowed  for  the  morbid  tendency  to  show 
itself.  Such  a  family  history,  although  not  "  bad,"  is  not 
^'good";  it  is  defective  in  its  evidence.  In  a  larger  family, 
again,  a  stray  death  may  have  occurred  from  phthisis  or 
rheumatism,  due,  perhaps,  to  exceptional  exposure  or  un- 
fortunate modes  of  life,  although  no  great  tendency  to  such 
disease  existed  in  the  family.  We  must,  therefore,  consider 
all  these  points  in  trying  to  form  a  sound  judgment. 

Case-Taking. — The  plan  of  examining  patients  by  taking  up,  in  rotation, 
the  various  physiological  systems  was  popularised  in  this  country  by  the  late 
Prof.  Hughes  Bennett,  see  his  "  Lecture,"  in  the  Monthly  Journal  of  Medical 
Science,  Edin.  Oct.  1850,  and  his  *' Introduction  to  Clinical  Medicine,"  Edin. 
1853  (and  subsequent  editions). — Sanders  (W.  R.),  *' Method  of  Examining 
and  Recording  Medical  Cases,"  Edin.  Medical  Journal,  Novr.  1873 — Roberts 
(Sir  W. ),  '  *  Clinical  Pocket-Book,  an  Aid  to  the  study  of  Clinical  Medicine, " 
Lond.  1874.— Warner  (F.),  "The  Student's  Guide  to  Medical  Case-Taking," 
London,  1881.— Churton  (T.),  **  Method  of  Case-Reporting  for  Clinical 
Clerks,"  Leeds,  1886. — Bramwell  (Byrom),  "Practical  Medicine  and  Medical 
Diagnosis,"  Edin.  1887.— Allchin  (W.  H.),  "Scheme  for  Case-Reporting," 
London  1877. — Leftwich  (R.  W.),  "An  Index  of  Symptoms  as  an  Aid  to 
Diagnosis,"  London,  1888. — Spring  (A.),  " Symptomatologie,  ou  traite  des 
accidents  morbides."    2  vols.,  Paris,  1868-75. 

Family  History. — Works  on  Heredity  may  be  consulted  on  this  subject.— 
Hutchinson  (Jonathan),  "On  the  Pedigree  of  Disease,"  Lond.  1884. — Life 
Insurance  Reports  are  valuable  in  this  study,  see  Walford  (C),  "Insurance 
Cyclopaedia,  "A-Her.  1871-80:  Art.  "Family  History,"  "Consumption,"  etc., 
also  many  references  there  given. — Dr.  Begbie  (father  and  son)  made  reports 
on  the  "Causes  of  Death  in  the  Scottish  Widows'  Fund  Life  Assurance 
Society,"  and  Sir  Robert  Christison  did  the  same  for  the  Standard  Life  Assur- 
ance Company;  some  of  these  reports  appeared  in  the  Edinburgh  Medical 
Journal,  1847-60,  but  some  were  issued  separately  by  the  Companies. — 
"  Medical  Investigations,"  for  the  United  States  Insurance  Company,  likewise 
contain  some  interesting  data. 
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CHAPTER  III. 

TEMPERATURE— PULSE— GENEEAL  SIGNS   OF 

PYREXIA. 

TEMPERATURE. 

AN  increased  heat  of  the  body  is  one  of  the  oldest  and  most 
-  widely  recognised  signs  of  fever.  It  may  be  estimated 
roughly  by  applying  the  hand,  or  perhaps  the  back  of  the 
hand,  to  the  surface  of  the  patient's  body,  selecting  some  of 
the  sheltered  parts,  such  as  the  axilla,  the  groin,  and  especially 
the  abdomen.  It  must  be  borne  in  mind  that  a  certain  cold- 
ness of  the  extremities  and  of  the  exposed  parts  often  coexists 
with  a  great  elevation  of  the  temperature  in  the  interior 
of  the  body,  and  even  in  the  axilla  or  groin.  The  variable 
temperature  of  the  observer's  hand,  moreover,  must  be  remem- 
bered as  a  fruitful  source  of  fallacy,  so  that  when  we  aim  at 
accuracy  in  determining  the  degree  of  pyrexia,  as  febrile  heat 
is  often  called,  or  at  certainty  in  pronouncing  its  absence,  we 
must  have  recourse  to  the  thermometer. 

Clinical  thermometers  should  be  sensitive,  and  should  have 
the  bulb  of  such  a  size  and  shape  as  to  be  adapted  for  intro- 
duction into  various  parts  of  the  body.  The  graduation 
should  be  on  the  stem  itself.  Accuracy  in  the  instrument 
is,  of  course,  desirable  in  all  cases,  and  is  especially  important 
if  any  startling  deviation  from  the  usual  range  of  temperature 
happens  to  be  discovered.  Certificates  of  accuracy,  or  of  the 
amount  of  error  in  the  scale,  may  be  obtained  by  sending  the 
instruments  to  be  tested  at  Kew  Observatory.  It  is  important 
to  have  the  observations  made,  if  possible,  with  the  same 
instrument,  in  the  case  of  a  given  patient ;  in  this  way, 
although  there  may  be  some  slight  error  in  the  instrument, 
the  changes  in  the  patient's  temperature,  noted  from  time  to 
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time,  are  really  but  little  affected  by  such  errors  ;  the  variations 
in  a  patient's  temperature,  from  time  to  time,  are  usually  more 
important  in  the  case  than  the  absolute  height  of  the  reading 
within  half  a  degree  on  either  side.  If  the  self-registering 
maximum  thermometer  be  used,  care  must  be  taken  to  shake 
down  the  index  below  the  probable  temperature  of  the  patient, 
before  it  is  applied  ;  if  an  instrument  without  any  registering 
index  be  used,  care  must  be  taken  to  read  it  in  sihi,  as,  of 
course,  the  mercury  falls  whenever  the  instrument  is  removed 
from  the  body. 

In  applying  the  thermometer  to  the  Axilla,  the  following  points  must 
be  attended  to  :  if  there  be  much  sweat,  the  skin  should  first  be  wiped 
dry  ;  the  bulb  should  be  introduced  deeply  into  the  axilla,  under  its 
anterior  or  pectoral  fold,  with  the  point  directed  slightly  upward,  and 
the  arm  must  be  kept  close  against  the  thorax  ;  it  is  sometimes  a  good 
plan  to  make  the  patient  keep  the  arm  in  position  by  means  of  his  other 
hand,  or  by  lying  slightly  on  the  arm  during  the  observation  ;  strong 
muscular  effort  on  the  part  of  the  patient  in  holding  his  arm  by  the  side 
is  apt  to  cause  a  hollow  in  the  axilla,  and  so  to  remove  the  soft  parts 
from  the  bulb  of  the  thermometer.  We  may,  indeed,  require  some  one 
to  hold  the  instrument  in  position  if  the  patient  has  not  strength  or 
intelligence  enough  to  keep  the  arm  closely  applied  ;  care  must  be  taken 
that  no  folds  of  the  underclothing  interpose  between  the  bulb  and  the 
skin  ;  it  should  also  be  seen  that  the  instrument  does  not  slip  down  or 
project  behind  and  beyond  the  axilla.  7^he  thermometer  must  he  left 
in  position  till  the  mercAiry  wmntains  the  same  level  for  about  three 
minutes.  The  time  required  for  an  accurate  measurement  of  the 
temperature  in  the  axilla  depends  on  this  cavity  requiring  to  be  kept 
closed  long  enough  for  it  to  reach  its  maximum  heat,  as  this  may  have 
been  reduced  by  exposure  to  the  air  ;  it  is  clear,  therefore,  that  a  very 
different  length  of  time  may  be  required  iu  different  observations  ;  the 
only  accurate  method  is  to  see  that  the  maximum  is  really  attained,  as 
judged  by  the  stationary  position  of  the  mercury  ;  a  stationary  position 
for  two  or  three  minutes  is  found  to  be  sufficiently  accurate  for  ordinary 
clinical  purposes.  The  routine  method  of  keeping  a  thermometer  in  the 
axilla  for  five  minutes  only,  and  then  entering  the  reading,  cannot  be  too 
strongly  condemned  as  often  extremely  fallacious  ;  and  yet  this  method 
of  observation  is  sometimes  resorted  to  in  order  to  prove  the  efficacy  of 
antipyretic  treatment  by  iced  compresses  applied  to  the  chest !  When 
self-registering  instruments  are  to  be  used  by  unskilled  persons,  who 
cannot  be  trusted  to  read  the  index,  fifteen  minutes  may  be  named  as 
a  proper  time  for  the  application  of  the  instrument.  If  the  arm  be  kept 
closely  applied  to  the  side  for  fifteen  or  twenty  minutes,  immediately 
before  the  thermometer  is  introduced  into  the  axilla,  the  necessary  time 
for  the  actual  observation  may  be  shortened.  Heating  the  bulb  of  the 
instrument  beforehand,  to  a  temperature  near  the  blood-heat,  is  desir- 
able if  the  weather  be  cold  or  the  bulb  be  large,  but  it  does  not  materi- 
ally lessen  the  time  required  for  the  observation,  as  this  depends  on  the 
state  of  the  axilla  much  more  than  on  the  coldness  of  the  instrument. 

If  the  Mouth  be  used  for  testing  the  temperature,  the  bulb  should  be 
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placed  under  the  tongue  and  the  lips  kept  shut,  the  breathing  being 
carried  on  through  the  nostrils.  The  mouth  resembles  the  axilla  in 
being  sometimes  open  to  the  air  and  sometimes  shut,  and  similar  remarks 
apply  to  it  as  to  the  axilla.  The  mouth  may  often  be  used  with  advan- 
tage for  testing  rapidly  the  temperature,  in  an  approximate  manner,  in 
dispensary  or  private  practice,  as  the  clothes  do  not  require  to  be 
removed  for  the  purpose.  Care  must  be  taken  that  nothing  very  cold 
(as  ice)  has  recently  been  in  the  mouth  when  the  temperature  is  being 
tried  in  this  place  ;  very  hot  liquids  recently  taken  are  also  apt  to  affect 
the  readings  here. 

The  Rectum  gives  results  more  accurately  and  rapidly  than  either  of 
the  preceding,  and  it  is  sometimes  preferable,  especially  in  the  case  of 
children,  where  axillary  measurements  are  often  irksome,  tedious,  and 
unsatisfactory.  The  bulb  is  oiled,  and  introduced  two  inches  within  the 
bowel,  and  held  steadily  till  the  maximum  is  reached  ;  this  always 
occurs  in  two,  three,  or  four  minutes,  because  we  have  not  to  contend 
here  against  the  cooling  influence  of  air,  as  in  the  case  of  the  axilla  and 
mouth.  If  very  young,  the  child  may  be  placed  with  advantage  on  his 
left  side,  in  the  nurse's  lap,  with  his  face  to  her  right  breast.  The 
objections  to  the  rectum  (apart  from  the  annoyance  and  exposure 
involved)  are  the  possible  compression  of  the  bulb  by  the  muscles  of  the 
bowel  which  may  force  the  mercury  mechanically  up  the  stem  of  the 
instrument;  the  chance  of  the  bulb  being  inserted  into  hard  faeces  and 
so  prevented  from  being  in  contact  with  the  bowel ;  and  the  possibility 
of  its  being  affected  by  the  descent  of  fluid  faeces  from  a  higher  and 
warmer  level :  in  any  of  these  cases  the  temperature  of  the  rectum  itself, 
which  is  what  we  are  seeking  to  obtain,  may  really  be  missed.  The 
temperature  of  the  rectum  as  compared  with  the  axilla  may  be  quoted 
roughly  at  three-quarters  of  a  degree  Fahr.  or  nearly  one-half  degree 
centigrade  higher  than  that  of  the  axilla. 

The  Vagina  yields  accurate  and  rapid  results  with  the  thermometer, 
but  is  only  seldom  to  be  recommended  for  clinical  observations  ;  the 
temperature  in  cases  of  labour,  uterine  diseases,  etc. ,  may  sometimes  be 
thus  tested  with  advantage. 

The  Urine  sometimes  affords  rapid  and  useful  information,  if  it  be 
passed  directly  on  to  the  bulb  of  the  instrument ;  or  it  may  be  passed 
into  a  vessel  slightly  heated,  and  the  temperature  immediately  taken 
with  a  sensitive  registering  thermometer. 

The  time  of  day  at  which  the  temperature  is  taken  should  be 
noted,  or  at  least  clearly  understood.  The  human  temperature 
has  a  daily  range,  during  health,  of  nearly  two  or  three  degrees 
of  Fahrenheit's  scale  (say  a  degree  or  a  degree  and  a  half  centi- 
grade), taking  the  extremes  in  both  directions  reached  during 
the  24  hours,  and  putting  the  mean  at  98°-6  F.  or  37**  C. :  the 
range  is  more  ample  in  children  than  in  older  persons  ;  the 
temperature  rises  in  the  morning  hours,  attains  a  maximum  in 
the  afternoon,  and  falls  so  as  to  be  at  its  minimum  an  hour  or 
two  after  midnight.  In  fevers,  likewise,  there  is  a  daily  range, 
although  the  temperature  is  persistently  above  the  normal :  the 
minimum  occurs  usually  sometime  about   4  A.M. ;  the  daily 
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ascent  varies  somewhat,  beginning  usually  earlier  in  the  day 
in  severe  than  in  mild  cases,  but  as  a  rule  it  is  distinctly 
manifest  about  mid-day  or  towards  the  afternoon  :  the  maxi- 
mum may  be  expected  most  frequently  about  8  P.M.,  or  some- 
times an  hour  or  two  earlier.  In  hectic  fever,  and  towards 
the  convalescence  in  enteric  fever,  the  morning  temperature 
is  often  nearly  normal,  although  the  afternoon  and  evening 
readings  may  be  very  high.  (See  Figs.  3,  4,  and  5.)  Some- 
times, however,  the  type  is  '*  inverted,"  the  temperature  being 
low  at  the  hours  at  which  in  ordinary  cases  it  is  high,  so  that 
it  is  high  in  the  morning  and  low  in  the  evening.  The 
importance  of  having  the  observations  made  at  the  same 
hours,  so  as  to  have  them  fairly  comparable  with  each  other, 
becomes  thus  very  apparent,  as  otherwise  we  might  mistake 
the  diurnal  variation  for  a  real  aggravation  or  diminution  of 
the  fever.  This  likewise  shows  the  danger  of  relying  on  one 
observation  (especially  in  the  morning  or  forenoon)  as  proving 
the  absence  of  pyrexia.  Frequently  repeated  observations  in 
the  course  of  the  day  reveal  some  curious  and  important 
facts  in  the  history  of  the  temperature.  This  sometimes 
dips  down  to  the  normal,  or  even  below  the  normal,  for  a 
few  hours  in  the  midst  of  a  raging  fever,  or  shortly  before 
the  crisis  is  reached  :  or  equally  short  exacerbations  may 
be  detected.  In  hospital  practice  only  three,  or  four,  or  six 
observations  in  the  day  are  usually  taken,  even  in  febrile 
eases,  so  as  to  avoid  fatiguing  or  annoying  the  patients ;  and 
in  private  practice,  unless  there  are  skilled  nurses  or  in- 
telligent friends  to  be  entrusted  w^ith  the  observations,  only 
one  or  two  records  can  usually  be  obtained  :  the  best  hours  in 
such  cases  are  about  9  or  10  A.M.,  and  7  or  8  p.m.  If  frequent 
observations  are  to  be  made,  the  best  hours  are  about  3,  6, 
and  9  am.,  12  noon,  3,  6,  9,  and  12  p.m.  ;  and  special  readings 
should  also  be  made  in  connection  with  rigors,  convulsions,  or 
other  unusual  occurrences  and  also  in  testing  the  eflfect  of 
remedies,  or  of  any  special  anti-pyretic  treatment. 

Normal  and  Abnormal  Temperahtres.  A  table  such  as  the 
one  here  given,  enables  us,  on  reading  the  thermometer,  to 
affirm  the  absence,  the  presence,  or  (approximately)  the 
degree  of  pyrexia  in  a  patient  at  a  given  time ;  but  this 
really  supplies  but  little  information.  The  temperature  may 
be  normal  and  yet  the  patient  may  be  dying,  or  may  even  be  in 
the  midst  of  a  dangerous  fever,  which  will  manifest  itself  in  the 
course  of  an  hour  or  two  as  a  burning  heat.      We  often,  how- 
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ever,  detect  by  the  thermometer  the  presence  of  pyrexia  when 
we  have  but  little  expectation  of  doing  so,  judging  from  the 
patient's  pulse,  skin,  or  general  aspect ;  or  when,  as  in  a  rigor, 
or  in  cholera,  and  some  other  conditions,  from  the  coldness  of 
the  surface  and  extremities,  an  inexperienced  person  would 
think  a  febrile  heat  impossible. 

Below  1'^^'    Cent.     =    95°       Fahr.  |Very  low,  or  Collapse  Tem- 

\36°    Cent.     =    96° '8    Fahr.  J  peratures. 

About    36i°Cent.     =    9T'l    Fahr.     Subnormal  Temperatures. 

Normal  37°  Cent.    =    98° '6  Fahr.    Normal  Temperature. 

r37i°Cent.     =    99°-5    Fahr.  ^  ^^  i  ^i        u  at         i 

About  J  38°    Cent.     =  100°-4    Fahr.   1^^^^^*^^/.^^^^    ^^^"f^'   ^^ 
UsrCent.     :.  101°-3    Fahr.  J    -^ub- Febrile  Temperatures. 

.,      ./39°    Cent.     =  102°-2    Fahr.  )  Moderately  Febrile  Temper- 

Au     ^  (40°    Cent.     -  104°       Fahr.  )  xr-  i  i   i^  i     i    rp 

^^^"*  Uor  Cent.     =  104°-9    p^hr.  /^'S'^^^y^^^'^^^^^^^P^^^^^^'^^' 

Above    41°    Cent.     =  105°*8    Fahr.     Hyper-pyretic  Temperatures. 

Very  high  or  very  low  temperatures  may,  as  a  rule,  be 
regarded  as  evidencing,  in  themselves,  a  dangerous  condi- 
tion. Hyper-pyretic  temperatures  occur  as  serious  compli- 
cations in  acute  articular  rheumatism,  chorea,  enteric  fever, 
and  some  other  diseases,  associated  usually  with  great 
cerebral  disturbance.  Very  high  temperatures,  lasting  but 
a  short  time  just  before  death,  are  not  uncommon  in 
various  diseases.  (See  Fig.  1.)  Very  low  temperatures, 
however,  are  equally  or  even  more  common  just  at  the 
end.  (See  Fig.  2.)  Collapse  temperatures,  as  judged  by 
the  heat  in  the  axilla,  are  sometimes  due  to  a  surface 
depression ;  the  axilla  under  such  circumstances  does  not 
give  such  a  close  approximation  as  usual  to  the  tempera- 
ture of  the  blood  :  in  such  conditions,  if  we  wish  to  know 
whether  the  internal  heat  is  really  lowered,  we  must  apply  the 
thermometer  to  the  rectum  or  vagina  ;  but  the  internal 
temperature  may  also  be  much  depressed  in  collapse.  (See 
comparison  of  terminal  temperatures  in  Fig.  17.)  The  ther- 
mometer only  supplies  information  as  to  pyrexia  at  the  given 
time  ;  its  indications,  therefore,  must  be  interpreted  with  due 
caution,  and  in  view  of  other  symptoms  and  of  the  known 
facts  of  disease. 

The  Periodicity  of  the  Temperature  is  one  of  the  most  interest- 
ing and  important  points  to  be  considered.  It  has  already 
been  pointed  out  in  connection  with  the  time  of  day  for  taking 
observations  that   even  in   health,   or  after  convalescence  is 
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established,  constant  oscillations  are  going  on.  An  illustra- 
tion of  these  small  variations  may  be  seen  in  the  diagram 
showing  two  relapses  in  enteric  fever ;  for  a  whole  month  the 
temperature  was  normal,  but  slight  variations,  seldom  exceed- 
ing one  degree  F.,  habitually  occurred.  (Fig.  18,  Temperature 
during  September,  p.  82.) 

In  febrile  diseases  also  the  rise  of  the  temperature  from 
morning  to  night  is  usually  well  marked — the  whole  range 
being,  of  course,  maintained   at   a   higher   level.      (See  the 


Fig.  1. — Unusually  high  temperatiu-e  just  before 
death :  great  exacerbation  with  a  rigor. 


Fig.  2. — Very  low  temperature 
in  rectum  just  before  death. 


febrile  stage  in  enteric  fever.  Fig.  1 8  ;  relapsing  fever,  Fig.  9 ; 
pneumonia,  Fig.  14  ;  and  other  diagrams.) 

In  hectic  fever  we  have  not  unfrequently  the  morning  and 
even  the  forenoon  temperatures  nearly  normal,  while  at  night 
a  high  degree  of  fever  is  reached.  When  the  fever  falls,  but 
does  not  completely  intermit  or  disappear  at  some  part  of  the 
day,  it  is  termed  "  remittent " ;  this  form  of  pyrexia  is  very 
common  in  phthisis  and  other  tubercular  diseases  :  it  is  also 
often  found  in  some  stages  of  prolonged  suppuration.     The 
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remissions  of  hectic  fever  are  well  shown  in  the  diagram,  the 
highest  of  the  temperatures  noted  in  the  evening  and  the 


Fig.  3. — Diagram  showing  the  daily  range  of  temperature  in  a  boy  six 
years  old  affected  with  phthisis  and  tuberculosis  :  observations  were 
made  in  the  rectum  six  times  in  the  twenty -four  hours,  and  the  maximum 
and  minimum  temperatures  have  been  recorded  on  the  diagram  ;  the 
minimum  always  occurred  in  the  morning,  usually  about  six  a.m.,  and 
the  maximum  always  in  the  afternoon,  sometimes  as  early  as  two,  usually 
about  four  or  six,  and  occasionally  somewhat  later. 

The  pulse  varied  from  136  to  148,  and  the  respirations  from  44  to  00. 


lowest  in  the  morning  having  been  selected  in  drawing  up 
the    above    chart.      (See    Fig.    3 ;    compare    also    the    daily 


Fig.  4. — Diurnal  range  of  hectic  fever  in  a  phthisical  child, 
tures  every  two  hours  in  rectum. 


Tempera- 
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oscillatiohs  at  the  termination  of  enteric  fever,  as  shown  in 
Fig.  15,  p.  78.) 


Fig.  5. — Diurnal  range  of  the  temperature  in  hectic  fever. 

When  this  diurnal  variation  in  hectic  fever  is  studied  more 
closely,  the  temperature  is  found  to  rise  with  considerable 
regularity  at  certain  parts  of  the  day,  usually  about  mid-day 


Fig.  6. — Temperatures  in  a  case  of  acute  miliary  tuberculosis  in  a  boy,  showing 
the  type  of  a  continued  fever.     Pulse  130-160 ;  resp.  40  to  60  and  70. 

or  in  the  early  hours  of  the  afternoon.  This  rise  is  often  very 
sudden — an  elevation  of  three  or  four  degrees  F.  may  be 
attained  within  three  or  four  hours,  or  even  less — so  that  the 
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temperature  may  pass  from  the  normal  level  to  a  high  fever 
height  within  that  time.  This  daily  periodicity,  with  a  daily 
or  quotidian  paroxysm,  is  well  shown  in  two  diagrams  from 
cases  of  phthisis.  In  the  one  (Fig.  4)  the  temperatures  are 
those  of  a  child  taken  every  two  hours  in  the  rectum  ;  in  the 
other  the  temperatures  were  those  of  an  adult  taken  every  four 
hours  in  the  axilla.     (Fig.  5.) 

In  other  forms  of  tubercular  disease  the  type  of  hectic  fever 
may  be  departed  from,  and  in  acute  miliary  tuberculosis,  in 
particular,  we  not  unfrequently  have  an  approach  to  the  type 
of  a  more  or  less  severe  continued  fever,  as  shown  in  the  chart 
from  a  case  of  this  disease  in  a  child.     (Fig.  6.) 
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Fig.  7. — Daily  paroxysms  in  intermittent  fever  :  Quotidian  Aifue  : 
temperatures  in  axilla. 

The  daily  paroxysm  constitutes  the  peculiarity  and  supplies 
the  name  of  that  form  of  ague  or  intermittent  fever  termed 
"•  Quotidian."  The  regularity  of  the  paroxysms  as  to  time,  the 
rapidity  of  the  ascent  and  descent,  and  the  completeness  of 
the  intermission,  are  shown  in  the  accompanying  temperature 
chart.     (Fig.  7.) 

The  periodicity  of  intermittents  is  not,  however,  necessarily 
of  the  daily  type.  One  da}^  may  be  omitted ;  or,  in  other 
words,  the  intermission  may  last  a  full  day  :  in  this  way 
the  attack  occurring  on  one  day  is  followed  by  another,  not  on 
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the  second,  but  on  the  third  day;  hence  the  name  "  Tertian  " 
is  applied  to  this  form  of  ague.     (See  Fig.  8.) 

A  further  variation  of  the  paroxysm  in  intermittents  is 
when  the  fever  occurs  not  on  the  third  but  on  the  fourth  day — 
there  being  two  days  of  an  intermission — so  that  the  name 
^  ^  Quartan  "  is  applied. 

This  return  of  the  fever,  after  it  had  apparently  gone  quite 
away,  sometimes  assumes  a  different  periodicity.  We  may 
have  a  whole  week  free  from  fever,  and  the  patient  may  seem 
so  well  that  if  the  regularity  of  the  disease  were  not  so  well 
known,  we  could  scarcely  believe  in  the  return  of  the  whole 
train  of  symptoms  on  the  thirteenth  or  fourteenth  day.      This 
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Fig.  8.— Intermittent  Fever  :  Tertian  Ague  :  temperature  in  axilla. 

peculiarity  furnishes  the  distinctive  name  of  **  Relapsing 
Fever."  This  remarkable  disease,  called  also  "  Famine 
Fever,"  has  appeared  in  this  country  on  several  occasions 
in  the  form  of  an  epidemic.  The  sudden  collapse  or  fall  of  the 
temperature,  the  almost  equally  sudden  rise  at  the  relapse,  and 
the  week's  intermission,  are  shown  plainly  in  the  diagram. 
(Fig.  9,  p.  74.)  ^ 

The  periodicity  of  febrile  diseases  is  shown  in  the  duration 
of  the  pyrexial  period  as  well  as  in  that  of  the  apyretic 
interval.  The  paroxysm  in  a  simple  quotidian  intermittent 
can  only,  of  course,  last  a  part  of  a  day ;  the  same  may  be 
said  of  simple  forms  of  the  tertian  and  other  varieties  also ; 
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but  in  bad  forms  the  intermissions  become  incomplete,  and 


Fig.  9. — Temperature  in  Relapsing  Fever  (Wunderlich). 

the  pyrexia  assumes  the  remitting  type,  or  even  merges  into  a 

continued  fever. 

In  relapsing  fever  the  duration 
of  the  pyrexia  is  just  as  definite  as 
that  of  the  interval,  although  in 
both  a  little  variation  occurs.  The 
first  attack  usually  lasts  five  to  seven 
days,  and  the  relapse  three  or  four 
— the  interval  between  them  vary- 
ing also  from  about  six  to  eight 
days. 

In  small-pox  the  primary  fever 
undergoes  on  the  third  day  a 
material  reduction,  or  it  may  be, 
in  the  modified  variety  of  the 
disease,  a  complete  subsidence, 
coincidently  with  the  appearance 
of  the  eruption.  (See  Fig.  10.) 
In    lobar  pneumonia    the    pyrexia 

terminates  with  as  much  abruptness  as  in  the  infectious  fevers  ; 


Fig.  10. — Temperature  in  modi- 
fied small-pox  or  varioloid  (Wun- 
derlich). The  rapid  subsidence 
of  the  temperature  occurs  on  the 
third  day,  with  the  appearance 
of  the  eruption. 
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the  date  of  the  crisis,  however,  may  vary  from  the  third  to  the 
tenth  or  twelfth  day.  Very  definite  as  to  duration  is  the  pyrexia 
of  typhus  fever,  which  may  be  stated  as  about  a  fortnight, 
with  a  margin  of  variation  of  a  day  or  two  on  either  side.  In 
the  case  of  enteric  fever  the  period  of  pyrexia  is  much  more 
variable,  some  cases  terminating  favourably  in  ten  or  twelve 
days,  most  of  them  attaining  the  usual  period  of  about  three 
weeks,  and  some  even  going  on,  without  intermission,  for  five 
or  six  weeks.  (Compare  duration  of  attacks  in  Fig.  18.) 
Even  this  fever,  however,  cannot  go  on  indefinitely ;  a  fever 
course  in  this  disease  prolonged  beyond  five  or  six  weeks  can 
usually  be  found  to  depend  on  complications,  or  perhaps  on 
recrudescences  and  relapses.  These  are,  no  doubt,  sometimes 
difficult  to  detect  or  to  prove  in  particular  cases,  although  the 
general  statement  given  above  may  be  accepted.  The  subject 
of  recrudescences  and  relapses,  however,  falls  to  be  considered 
in  another  section  of  this  chapter.     (See  p.  80.) 

The  absence  of  any  recognisable  periodicity  in  the  pyrexia  con- 
stitutes a  feature  of  pyaemic  fever  which  has  some  value  in 
diagnosis.  In  this  disease  we  may  have  paroxysms  occurring 
daily,  or  sometimes  twice  or  thrice  in  a  day.  These  fre- 
quently coincide  with  the  occurrence  of  severe  rigors.  No 
definite  relationship  to  days  or  hours  can  be  made  out  in  such 
cases,  the  temperature  running  up  and  down  in  the  most 
erratic  manner,  and  we  are  sometimes  afforded,  on  this  account, 
grounds  for  suspecting  the  presence  of  this  formidable  disease. 

Another  variety  of  the  absence  of  periodicity  in  the  tem- 
perature (at  least  as  to  duration)  is  found  in  those  cases  where 
the  fever  course  appears  to  be  going  on  indefinitely  for  many 
weeks  or  months.  In  whatever  way  such  cases  may  have 
begun,  we  must,  under  such  circumstances,  carefully  consider 
the  probability  of  their  dependence  on  some  form  of  tuber- 
cular disease,  or,  it  may  be,  chronic  suppuration. 

The  manner  of  rise  in  the  ternperatnre  and  the  duration  of  the 
pyrexia,  with  regard  to  the  date  of  the  illness,  are  often  most 
valuable  for  diagnosis.  Some  diseases  are  remarkable  for  the 
rapidity  with  which  the  temperature  rises.  Most  of  the  short 
fevers  or  "  febriculse,"  as  they  are  called,  begin  suddenly,  and 
rapidly  attain  their  maximum.  Amongst  these  are  the  sur- 
gical febriculae  (immediately  after  operations),  and  the  feverish 
attacks,  associated  with  obscure  and  often  transient  disturb- 
ances of  the  general  health,  due  to  disorders  of  the  digestive 
organs,    especially    in    childhood.      The    following    likewise 
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usually  show  a  rapid  development  of  pyrexia  : — Suppurations, 
and  most  of  the  diseases  ushered  in  with  severe  rigors,  ague 
(Figs.  7  and  8),  tonsillitis,  acute  nephritis,  scarlatina,  small- 
pox   (Fig.    10),    pneumonia   (Fig.     13),    pleurisy,   peritonitis, 

meningitis  of  the  convexity, 
relapsing  fever  (Fig.  9),  erysi- 
pelas, pysemia,  parotitis.  All 
of  these  may  have  very  high 
temperatures  on  the  first  day 
of  the  illness.  Occasionally 
in  malignant  cases  of  small- 
pox and  scarlet  fever  the  dis- 
ease proves  fatal  so  early  that 
the  system  is  overwhelmed 
with  the  poison  and  never 
shows  any  febrile  heat. 
Measles  sometimes  almost 
reaches  its  maximum  tem- 
perature on  the  first  day  of 
the  fever,  although  a  marked 
fall  usually  intervenes  be- 
tween this  and  the  maximum  temperature  reached  on  the 
fourth  or  fifth  day  with  the  full  development  of  the  rash 
(Fig.  11).  A  great  and  sudden  elevation  of  the  temperature 
is  so  common  in  the  diseases  named  above  that  they  should 
always  be  thought  of  in  doubtful  cases. 

Other  diseases  are  found  rather  to  be  characterised  by  a 
more  gradual  and  progressive  elevation  of  the  temperature : 

this  is  especially  observed  in  enteric 
fever  (Fig.  12),  although  exceptional 
cases  of  this  disease  occur  in  which 
the  pyrexia  attains  its  maximum  at 
what  seems  to  be  the  very  beginning 
of  the  illness.  But  in  enteric  fever, 
as  a  rule,  the  manner  of  rise  is  such 
that  during  the  first  three  or  four 
days  every  day  marks  an  advance  on 
the  previous  one,  the  morning  tem- 
perature falling  from  the  elevation  of 
FIG.  12-Graduai  rise  of  tem-  ^^^  prcvious  night,  but  being  in  ex- 

perature  at  the  beginning  of  En-  CCSS  of  that  of  the  previoUS  momiug. 

enc   ever.  j^  typhus  fever  the  advance  of  the 

temperature  is  somewhat  more  sudden  than  in  enteric,  but  in 


Fig.  11. — Temperature  in  measles 
(Wunderlich).  Fall  of  the  temperature 
after  the  first  day's  fever.  Great  rise 
on  the  fourth  day,  with  the  appearance 
of  rash.  Maximum  on  fiftli  day,  with 
full  development  of  the  rash. 
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it,  likewise,  several  days  usually  elapse  before  the  maximum, 
or  any  very  high  point  is  reached.  In  articular  rheumatism, 
affecting  several  joints,  in  catarrhal  pneumonia,  in  acute  tuber- 
culosis, and  phthisical  affections,  the  ascent  of  the  temperature 
is  usually  spread  over  several  days. 

The  duration  of  the  pyrexia  often  assists  the  diagnosis. 
The  complete  and  continued  subsidence  of  the  temperature, 
within  a  week,  may  serve  to  exclude  typhus  and  enteric 
fevers  ;  its  prolongation  for  1 2  or  1 4  days,  without  any  febrile 
rash  or  any  evidence  of  local  inflammatory  mischief,  may  some- 
times guide  us  to  the  diagnosis  of  enteric  fever  (see  Fig.  18  for 
first  15  days) ;  or  its  persistence  may,  in  a  chest  complaint, 
lead  us  to  the  diagnosis  of  phthisis  (see  Fig.  3),  or  empyema. 
The  duration  of  the  pyrexia  is  also  controlled  by  the  periodicit}^ 
discussed  in  a  previous  section. 

The  decline  of  the  temperature,  both  as  regards  its  date  and 
inanner,  is  of  the  utmost  importance  in  prognosis  and  some- 
times in  diagnosis.  The  favourable  termination  of  a  febrile 
disease,  by  a  rapid  fall  of  the  temperature  to  the  normal  or 
subnormal  level,  constitutes  a  Crisis.  This  fall  may  amount  to 
3  or  4  degrees  or  more  in  12  to  36  hours.  This  method  of 
termination  is  common  in  pneumonia  (lobar),  relapsing  fever, 
typhus,  small-pox,  tonsillitis,  facial  erysipelas,  and  febriculae 
of  various  kinds.  Its  suddenness  is  represented  in  the  dia- 
grams of  ague  (Figs.  7  and  8);  of  pneumonia  (Fig^.  13  and 
19);  and  of  relapsing  fever  (Fig.  9).  In  small-pox  a  critical 
fall  of  the  temperature  occurs  with  the  appearance  of  the  rash 
on  the  third  day  (see  Fig.  10),  although  in  severe  cases  it  may 
rise  again.  It  occurs,  however,  in  a  modified  and  less  abrupt 
manner  in  measles  and  sometimes  in  enteric  fever.  (See  Figs. 
11  and  16.)  The  suddenness  of  the  crisis  varies  much  in 
different  diseases  and  even  in  different  cases  ;  in  man^  cases  of 
typhus,  a  gradual  diminution,  extending  over  3  or  4  days,  is 
sometimes  so  distinct  as  to  make  the  crisis  in  this  disease  much 
less  pronounced  than  is  usually  taught,  and  to  assimilate  it 
rather  to  a  lysis  :  frequently,  however,  the  critical  fall  of  the 
temperature  is  very  marked. 

Lysis  is  the  term  applied  to  a  more  gradual  diminution  of 
the  fever,  spread  over  several  days ;  this  may  usually  be 
observed  in  scarlatina  and  broncho-pneumonia,  occasionally 
in  pleurisy  and  pericarditis,  and  also  in  acute  rheumatism. 
The  defervescence  in  the  two  forms  of  pneumonia  is  usually 
strongly  contrasted  :  in  lobar  or  croupous  pneumonia,  we  have 
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a  sudden  crisis :  in  catarrhal  or  broncho-pneumonia,  we  have 
usually  a  lysis.     (See  Figs.  13  and  14.) 


Fig.  13.— Crisis. 
Temperature  in  Lobar  Pneumonia 
(Wunderlich).    Sudden  crisis  on  8th 
day  ;  pseudo-crisis  on  4th  day. 


Fig.  14.— Lysis. 
Temperature  in  Broncho-Pneu- 
monia   (Wunderlich).       Gradual 
fall  extending  over  four  days. 


Sometimes  the  lysis  assumes  a  remitting  character,  the 
morning  temperatures  falling  gradually  or  suddenly,  and  the 
evening  temperatures  preserving,  for  some  days,  nearly  their 
former  elevation.      This  is  not  uncommon  in  enteric  fever. 


Fig.  15.— Remitting  Lysis  in  Enteric  Fever. 

(See  Fig.  15  ;  compare  also  the  gradual  descent  of  the  tem- 
perature in  the  three  attacks  shown  in  the  diagram  of  enteric 
fever,  Fig.  18,  p.  82.) 


COLLAPSE  TEMPERATURES. 
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Certain  fallacies  beset  the  estimation  of  the  value  of  a  fail  of 
temperature.  It  is  very  often  found  that  a  high  febrile  tem- 
perature undergoes  a  great  diminution  on  the  day  after 
admission  to  the  hospital ;  this  seems  often  to  be  really  due 
to  an  unusual  elevation  on  the  day  of  admission,  arising  from 
the  disturbance  of  moving  the  patient,  etc.,  so  that  little 
weight  is  attached  to  the  temperatures  of  the  first  day's 
residence  in  hospital.  Occasionally  a  pseudo-crisis,  as  it  is 
called,  occurs  a  day  or  two  before  the  real  crisis,  the  tem- 


DAY    OF  ILLNESS 
-9. 


Pre.  16.— Collapse  of  the  temperature  in  Enteric  Fever,  due  to  intestinal 
haemorrhage  on  the  11th  day, — an  accident  which  usually  occurs  later  in 
the  illness.    The  crisis  in  this  case  was  unusually  sudden, 

perature,  after  being  low  for  a  few  hours,  mounting  up  again 
to  its  former  height;  this  pseudo-crisis  (Fig.  13)  affords  no 
guarantee  of  a  subsequent  genuine  crisis.  Collapse  tempera- 
tures may  simulate  a  crisis,  although  really  indicative  of 
serious  complications,  as  in  the  intestinal  haemorrhage  of 
enteric  fever,  where  the  cause  of  the  fall  may  not  always  at 
first  be  quite  apparent.  (See  Fig.  16.)  The  fatal  termination 
of  some  cases  of  febrile  disease  is  often  associated  with  a 
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marked  fall  in  the  temperature,  and  occasionally  this  occurs 
under  such  circumstances  as  to  simulate  an  improvement.  (See 
Fig.  17;  compare  also  Figs.  2  and  6.)  Collapse  temperatures 
may  occasionally  be  detected  for  a  few  hours  in  the  midst  of 
a  raging  fever,  or  just  before  the  terminal  exacerbation  of  a 
febrile  disease,  whether  it  be  favourable  or  fatal.  Sometimes 
the  decline  of  temperature  in  a  tubercular  subject  is  connected 
with  the  supervention  of  cerebral  complications.  (See  Fig.  20.) 
Recrudescences:  Relapses:  Comfplications,  A  reascent  of  the 
temperature,  after  a  more  or  less  complete  subsidence,  may  be 
due,  as  already  explained,  to  the  peculiar  periodicity  of  the 
disease.     In  other  cases,  however,  we  find  it  to  be  due  to  a 
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Fig.  17.  —  Collapse  of  the  temperature  simulating  an  improvement. 
The  relatively  excessive  depression  of  the  axillary,  as  compared  with  the 
vaginal,  temperatures  was  noted  during  the  collapse,  both  sets  of  obser- 
vations being  taken  with  great  care.  A  diminution  of  the  difference 
occurred  with  the  rallying  of  the  temperature. 

*'  Recrudescence "  of  the  fever.  By  this  term  is  meant  a 
reascent  of  the  temperature  after  a  defervescence  which  from 
its  extent  or  its  duration  cannot  be  regarded  as  complete. 
Such  exacerbations  often  depend  on  the  extension  of  the 
mischief;  for  example,  from  new  portions  of  the  lung  being 
involved  in  pneumonia,  or  from  advancing  intestinal  ulcerations 
in  enteric  fever.  Such  recrudescences  are  distinguished  from 
**  Relapses  ";  the  latter  only  occur  after  a  definite  period  of 
complete  apyrexia.  Theoretically  the  distinction  made  is  that 
in  recrudescences  we  have  merely  the  extension  or  aggravation 
of  mischief  already  existing  :  in  relapses  we  have  new  mischief 
ab  initio. 
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Enteric  fever  is  particularly  liable  to  both,  and  in  this 
disease  we  would  expect  to  find  new  or  recent  deposits  in 
the  intestinal  glands  at  the  date  of  a  relapse.  No  doubt  if 
these  fresh  deposits  in  a  relapse  occur  before  the  subsidence 
of  the  first  febrile  attack,  we  may  have  an  overlapping  of 
the  first  febrile  period  by  the  second :  in  this  way  a  relapse 
might  appear  to  affect  the  temperature  after  the  manner  of 
a  recrudescence  :  and  in  such  a  case  nothins;  but  a  careful 
post-mortem  examination,  if  the  illness  proved  fatal,  could 
settle  the  distinction.  True  relapses  in  enteric  fever  occur 
after  an  interval  of  a  few  days  perfectly  free  from  pyrexia,  and 
when  the  patient  appears  in  other  respects  to  be  recovering : 
usually  this  interval  is  about  a  week  or  less,  but  10  or  12 
days  are  not  uncommon.  A  diagram  is  here  given  showing  a 
very  prolonged  period  of  intermission — a  full  month — between 
the  first  and  the  second  attack.  This  length  of  interval  is 
very  exceptional,  but  the  evidence  of  its  reality  is  complete : 
if  the  temperature  had  not  been  taken  so  carefully  during  the 
prolonged  interval  it  might  have  been  plausibly  contended 
that  a  relapse  had  occurred  during  this  month  of  such  a  slight 
nature  as  to  have  escaped  recognition,  and  this  is  a  thing 
which  should  be  remembered  as  quite  likely  to  occur. 
Between  the  first  and  the  second  relapse,  in  this  same  case, 
the  apyretic  period  was  of  the  usual  duration  of  8  or  10  days. 
(See  Fig.  18.)  The  rise  of  the  temperature  at  the  beginning 
of  a  relapse  in  enteric  fever  is  much  more  sudden  than  in 
the  same  stage  of  the  first  attack.  (See  Fig.  18;  compare 
temperatures  at  the  beginning  of  August  with  those  at  the 
beginning  of  October  and  November:  compare  also  Fig.  12.) 

The  reascent  of  the  temperature  may  be  due  to  complications. 
These  may  occur  at  any  stage  of  an  illness  or  after  convales- 
cence is  established.  In  any  case,  whatever  may  be  the  usual 
mode  of  onset  of  the  disease  under  other  circumstances,  the 
rise  of  temperature  with  the  complication  is  usually  abrupt. 
Complications  may  also,  by  their  presence,  delay  a  crisis,  as  is 
often  seen  in  bronchitis  complicating  typhus,  and  in  this  way 
prolong  the  illness;  or  the  complication  may  impress  a  re- 
mitting character  on  the  fever,  as  is  seen  in  the  hectic  fever 
of  phthisis,  sometimes  arising  out  of  a  pneumonia  or  pleurisy 
in  a  tubercular  subject.  The  temperature  of  convalescents, 
however,  it  must  be  remembered,  is  very  unstable,  and  there 
is  often  a  serious-looking  disturbance  of  the  temperature  in 
them  from  very  slight  causes  (indigestion,  constipation,  fatigue, 
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excitement,  etc.),  which  would  not  thus  affect  the  healthy. 
For  this  very  reason,  temperature  observations  in  this  stage 
are  highly  important,  as  affording  the  best  evidence  of  con- 
tinued safety  or  the  first  alarm  of  threatened  danger. 

From  what  has  been  said,  it  will  be  seen  that  the  temperature, 
although  of  the  utmost  importance  in  diagnosis  and  prognosis, 
must  not  be  regarded  too  exclusively,  or  apart  from  the  other 
facts  of  the  case  and  the  general  state  of  the  patient.  The 
natural  course  of  the  temperature  in  the  various  diseases^  as 
ascertained  by  experience,  must  be  kept  in  mind ;  a  degree  of 
elevation  or  a  special  behaviour  of  the  temperature  may  have 
a  very  serious  significance  in  one  disease  and  very  little  in 
another.  The  comparison  of  the  temperature  with  the  pulse 
often  serves  to  correct  our  views  of  each,  and  although  they 
usually  rise  and  fall  together  (see  Fig.  19),  certain  deviations 
occasionally  or  habitually  occur  in  special  diseases,  or  in  certain 
stages  of  such  affections,  which  are  of  the  greatest  significance  ; 
(for  example,  at  the  beginning  and  the  end  of  enteric  fever, 
and  towards  the  end  of  tubercular  meningitis;  see  Fig.  20.) 

Surface  Thermometers. 

In  the  preceding  sections  the  ordinary  clinical  thermometer  is  sujj- 
posed  to  be  applied  in  such  a  way  as  to  give  us  an  approximation  to 
the  heat  of  the  blood.  Surface  thermometers  are  used  to  give  an 
estimate  of  local  or  surface  temperatures.  They  are  made  with  broad 
spiral  bulbs  so  as  to  expose  a  large  surface  to  the  part  tested,  and 
these  bulbs  are  enclosed  in  small  cavities,  ingeniously  made,  so  as  to 
lessen  the  loss  of  heat  when  applied.  They  are  sometimes  sold  in  pairs, 
so  that  two  parts,  or  two  sides  of  the  body,  may  be  tested  simultane- 
ously. Hitherto  their  use  has  not  been  very  extensive,  nor  have  the 
results  so  far  obtained  been  very  important.  They  enable  us,  however, 
to  record  in  figures  differences  in  local  temperature  which  may  be  appre- 
ciable in  other  ways,  as  in  cases  of  obstructed  arteries  in  limbs,  atrophic 
infantile  paralysis,  local  inflammation  or  hyperaemia,  etc.  The  diffi- 
culty in  using  them  depends  on  the  length  of  time  required  to  heat  up 
the  air  chamber  containing  the  bulbs  of  mercury  ;  on  the  variation  in 
the  results  obtained,  within  similar  periods  of  time,  according  as  the 
instrument  is  pressed  more  or  less  firmly  on  the  part,  if  the  thermometer 
is  tied  ;  on  the  heat  of  the  hands  of  the  observer  complicating  the 
result,  if  the  instruments  are  held  by  him  ;  and  apparently  also  on  a 
prolonged  application,  carried  to  the  extent  of  obtaining  a  stationary 
condition  of  the  mercury,  ceasing  to  aff'ord  a  true  surface  temperature, 
and  yielding  rather  an  approximation  to  the  internal  heat,  from  the  part 
being  so  long  covered  over  by  the  instrument.  It  seems  best  to  use 
a  pair  of  instruments  (carefully  compared),  so  as  to  have  the  applications 
simultaneous,  if  differential  observations  are  required  ;  otherwise  the 
loss  of  time  and  the  altered  conditions  of  heat  render  the  results 
obtained  by  the  transference  of  the  same  instrument  from  one  part  to 
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another  very  uncertain.  In  applying  them  they  should  be  held  in  an 
exactly  similar  manner,  and  pressed  with  as  nearly  as  possible  equal 
firmness.  Moreover,  the  readings  from  minute  to  minute  during  the 
rise  of  the  mercury  should  be  noted  in  each  instrument,  as  the 
difference  in  rapidity  of  the  rise  appears  to  indicate  the  surface  tem- 
perature in  a  more  striking  manner  than  the  figures  ultimately  attained. 
In  checking  the  results  by  a  second  application,  the  instruments  may  be 
changed  so  as  to  be  applied  to  different  sides. 

THE  PULSE 

Affords  such  valuable  indications  for  the  determination  of  the 
febrile  state,  and  for  estimating  the  general  strength  of  the 
patient,  that  the  noting  of  it  is  a  matter  of  routine  in  all  cases. 
Apart  from  fever,  however,  there  are  other  important  points  to 
be  attended  to  in  noting  the  pulse,  and  to  prevent  repetition 
these  also  will  be  considered  here.  In  considering  the  charac- 
ters of  the  pulse  we  must  think  both  of  the  heart  and  of  the 
arteries.  The  following  tabular  statement  by  Dr.  Broadbent  is 
useful  in  this  respect: — 

PlTLSE. 

H         y     infrequent. 

Heakt,   ...   J    Rhythm       |I'-^/8"l.'l':-    , 
'  ^         •^  (Intermittent. 


1 


Force  /Excessive. 

\^  Defective. 
(Large. 


(Relaxed        \  Short. 
Contracted     \  Long. 
( High  Tension. 

The  best  way  is  usually  to  apply  two  or  three  fingers,  lightly, 
over  the  radial  artery  at  the  wrist ;  it  has  been  supposed  that 
the  index  finger  is  best  applied  always  nearest  the  heart.  By 
pressing  on  the  artery  with  the  index  finger  in  this  position,  so 
as  to  obhterate  the  pulsation  for  the  next  finger,  some  estimate 
may  be  formed  as  to  the  strength  of  the  pulse,  or  as  to  its 
hardness  from  high  tension.  We  can  also  judge  whether  each 
pulsation  is  long  or  short,  estimating  thus  the  quickness  or 
slowness  with  which  each  wave  comes  and  subsides.  By  trying 
to  roll  the  artery  from  side  to  side,  under  the  fingers,  both 
during  a  pulsation  and  during  an  interval,  some  estimate  may 
be  formed  of  the  hardness  due  to  rigidity  of  the  walls  as 
distinguished  from  that  due  to  arterial  tension.  The  size  of 
the  artery  may  also  be  estimated  in  this  way,  and  this  has  an 
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obvious  bearing  on  the  apparent  strength  or  fulness  of  the  pulse. 
It  is  well  to  practise  feeling  a  patient's  pulse  on  both  sides,  as 
a  matter  of  routine,  as  this  has  an  educative  influence  :  it  also 
tends  to  save  us  from  errors  due  to  peculiarities  in  the  artery 
existing  on  one  side,  and  it  may  also  reveal  differences  due  to 
aneurysm,  embolism,  etc. 

The  freqiiency  of  the  puke  is  not  difficult  to  estimate  ;  the 
pulsations  in  the  artery,  the  radial  by  preference,  are  counted 
for  a  quarter  or  for  half  a  minute,  with  the  aid  of  a  watch 
furnished  with  a  seconds  dial,  and  the  number  per  minute  is 
thus  calculated.  For  delicate  inquiries,  the  pulse  should  be 
counted  for  a  whole  minute,  or  even  for  two  consecutive 
minutes,  the  number  being  halved  of  course  in  stating  the 
result.  Other  points  also  must  be  attended  to  when  accuracy 
is  desired.  The  normal  rate  of  the  pulse  varies  with  age, 
and  also  in  different  individuals  (according  to  temperament) ; 
in  the  adult  it  is  usually  stated  as  being  about  72,  but  it  is 
sometimes  higher  and  often  much  lower :  it  is  more  rapid  in 
childhood,  and  in  infancy  is  often  about  100,  apart  from 
disease.  In  the  same  individual  the  pulse  varies  with 
position,  both  in  health  and  disease,  the  rate  being  higher 
when  the  patient  is  standing  than  sitting,  and  higher  while 
sitting  than  lying  down  :  any  movement  or  exertion  tends 
to  increase  the  rate,  and  mental  excitement  is  particularly 
apt  in  some  people  to  make  it  rise  very  high.  Hence,  in 
estimating  the  pulse  or  its  changes  from  day  to  day,  in  such  a 
delicate  inquiry,  for  example,  as  the  estimation  of  an  incipient 
defervescence,  care  must  be  taken  to  have  results  really  com- 
parable, and  not  to  compare  the  rate  of  the  pulse  while  the 
patient  is  sitting  up  in  bed  with  that  obtained  on  a  previous 
day  while  he  was  lying  still.  The  influence  of  meals  is  also 
very  great,  the  pulse  rising  considerably  after  a  full  meal,  and 
especially  after  the  use  of  stimulants  in  the  healthy  state  ;  in 
febrile  diseases,  however,  the  effect  of  stimulants  is  often  to 
reduce  the  pulse-rate  when  their  influence  is  beneficial.  Ap- 
parently the  habitual  use  of  spirits  for  years  tends  to  keep  up 
a  persistently  high  pulse-rate,  natural  to  the  individual,  quite 
apart  from  any  febrile  disease  or  any  special  excess.  The 
time  of  day  has  a  certain  influence  in  the  normal  state,  even 
apart  from  food  and  exercise ;  the  pulse-rate,  like  the  tempera- 
ture, is  lower  during  the  midnight  hours,  and  rises  in  the  early 
morning,  but  the  exact  time  of  these  changes  varies  ;  they  are 
usually  later  of  occurring  in  febrile  diseases  than  in  the  normal 
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state.     Sleep  has  a  tendency  to  reduce  the  pulse-rate.     Con- 
siderable  tact  is  often  required  to  secure  a  fair  estimate  of 
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Fig.  19. — Crisis  in  Lobar  Pneumonia  :  the  diagram  shows 
the  sudden  improvement  in  Temperature,  Pulse,  and 
Respiration  almost  simultaneously. 

the  pulse ;  in  some  cases  we  obtain  the  best  chance  at  the 
beginning  of  our  visit,  counting  the  pulse  before  the  patient 
is  disturbed  in  any  way  by  speaking  or  moving  ;  or  perhaps, 
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especially  in  children,  during  the  quietness  of  sleep.  With 
some  patients,  again,  the  approach  of  any  stranger  sets  up 
the  pulse  to  such  a  height  that  we  must  wait  till  it  has  sub- 
sided. The  lowest  rate  we  can  obtain  is  the  most  reliable 
index  in  judging  the  degree  of  fever.  A  fit  of  coughing,  or 
the  exertion  of  moving  or  sitting  up  for  the  purpose  of  auscul- 
tation, etc.,  often  completely  spoils  the  value  of  the  pulse-rate 
as  a  gauge  of  pyrexia.  It  is  in  such  cases  that  temperature 
observations  come  in  as  a  valuable  check  (see  Temperature), 
and  these  often  assure  us  that  the  rapidity  of  the  pulse  is  due 
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Fig.  20. — Subsidence  of  a  high  temperature  from  Phthisis  on  the  super- 
vention of  Tubercular  Meningitis :  the  time  when  cerebral  symptoms 
occurred  is  indicated  by  delirium  noted  on  the  chart.  The  pulse,  which 
fell  at  first  with  the  temperature,  ran  up  towards  death,  although  the 
temperature  remained  comparatively  low. 

to  excitement,  general  w^eakness,  or  irritability  of  the  heart, 
apart  from  fever.  As  a  rule,  the  pulse  and  temperature  in 
febrile  cases  are  elevated  or  depressed,  and  rise  and  fall 
together  (see  Fig.  19) ;  but  striking  differences  occur  in  certain 
cases.  The  pulse  is  often  but  little  elevated  in  the  beginning 
of  enteric  fever,  at  a  time  when  the  temperature  is  very  high ; 
while  after  the  recovery  has  begun,  the  pulse  may  be  rapid 
from  weakness,  although  the  fever  temperature  has  completely 
fallen.  And  in  some  patients,  with  febrile  or  inflammatory 
disease,  the  pulse  is  often  quite  normal  in  rate,  although  the 
temperature  is  persistently  high.  On  the  other  hand,  in 
incipient  phthisis,  we  may  have  a  constant  elevation  of  the 
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pulse  with  but  little  change  in  the  temperature.  In  cerebral 
cases,  also,  the  relationship  of  the  pulse-rate  to  the  temperature 
is  subject  to  special  variations;  the  terminal  stage  of  tuber- 
cular meningitis  is  often  characterised  by  a  high  pulse  and  a 
comparatively  low  temperature.     (See  Fig.  20.) 

The  ratio  of  the  pulse-rate  to  the  frequency  of  the  respira- 
tion is  sometimes  of  value  as  an  index  of  the  existence  or 
supervention  of  respiratory  disease ;  for  although  a  little 
acceleration  of  the  respiration  is  natural  in  the  febrile  state, 
any  great  disturbance  of  the  ratio  in  this  direction  usually 
points  to  such  complications.     (See  Respiration,  Chapter  ix.) 

Slmoness  of  the  pulse  has  been  just  referred  to  as  an  excep- 
tional occurrence  in  the  febrile  state,  in  the  sense  of  there  not 
being  the  usual  acceleration.  We  sometimes  find,  however, 
an  absolute  reduction  in  the  pulse-rate  in  certain  diseases  ; 
40  to  50  beats  are  not  uncommon,  and  we  may  have  30,  20, 
or  even  less.  These  low  numbers  are  sometimes  due  to  the 
effect  of  digitalis  used  medicinally.  In  fatty  degeneration  of 
the  muscular  fibres  of  the  heart  a  very  low  pulse-rate  is  an 
important  sign  of  this  condition.  Occasionally  in  epileptics 
the  pulse  is  very  slow ;  and  in  various  brain  diseases,  particu- 
larly when  there  is  pressure  or  effusion,  the  pulse-rate  falls ; 
this  fall,  however,  may  be  followed  by  a  terminal  exacerbation. 
(See  Fig.  20.) 

The  fmxe  or  strength  of  the  pulse  often  guides  our  prognosis, 
and  directs  us  in  the  treatment,  especially  as  regards  stimu- 
lants. It  is  not  easily  estimated  by  the  beginner ;  it  requires 
experience  and  the  watching  of  cases  (especially  febrile  cases), 
from  day  to  day,  for  the  education  of  the  fingers.  Sometimes 
the  radial  pulse  gives  a  fallacious  idea  of  weakness,  from  the 
vessel  being  of  unusually  small  size  (high  division  or  other 
abnormality).  Pressure  on  the  arm  from  the  j^atient's  position 
in  lying  on  it,  or  some  accidental  tightness  of  the  dress,  may 
also  interfere  with  the  radial  pulse.  Moreover,  the  radial 
arteries  on  the  two  sides  are  often  of  very  different  size,  and 
so  we  find  that  false  alarms  sometimes  arise  from  our  detecting 
a  difference  due  merely  to  an  accidental  change  in  the  artery 
examined — the  different  arm  having  been  taken  instead  of  the 
one  usually  employed  for  this  purpose.  In  doubtful  cases 
the  radial,  brachial,  or  other  arteries  on  both  sides  should  be 
examined,  and  the  heart's  sounds  should  be  listened  to.  When 
the  pulse  is  really  very  weak,  the  first  sound  of  the  heart  is 
usually   diminished   and    sometimes   almost    suppressed,    the 
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second  sound  remaining  distinct.  Differences  in  the  strength 
of  the  two  radial  or  other  pulses  are  often  of  value  in  diag- 
nosis, particularly  in  cases  of  aneurysm  of  the  arch  of  the  aorta, 
giving  rise  to  more  or  less  obstruction  of  certain  branches. 
Sometimes  the  two  pulses  are  not  perfectly  synchronous  from 
somewhat  similar  causes.  Occasionally,  also,  the  diminution 
or  obliteration  of  an  arterial  pulse  serves  to  indicate  the 
occurrence  of  embolism,  but  care  must  be  taken  to  see  that 
these  peculiarities  are  not  due  to  unusual  distributions  of  the 
vessels.  A  survey  of  the  arteries  should  be  made,  both  with 
the  finger  and  eye,  when  judging  of  the  force  of  the  pulse,  and 
the  examination  should  not  be  limited  merely  to  the  part  of 
the  radial  artery  at  the  wrist ;  by  extending  our  observation 
we  may  detect  any  undue  rigidity,  twisting,  or  unevenness  of 
the  vessels.  Sometimes  other  arteries  must  be  examined  to 
satisfy  ourselves  on  this  subject;  the  temporals  and  the 
branches  of  the  thyroid  axis  are  selected  for  the  purpose  of 
testing  the  smaller  vessels,  the  brachials  and  the  femorals  as  a 
sample  of  the  larger. 

IJie  hardness  of  the  ])ulse-l)eai  must  be  distinguished  from  the 
hardness  due  to  the  state  of  the  arterial  walls  just  referred  to. 
The  walls  ma}^  not  be  rigid  and  yet  the  pulse  may  feel  like  a 
cord.  This  is  an  indication  of  high  arterial  tension,  and  is 
often  noticeable  in  various  forms  of  Bright's  disease,  and 
particularly  in  cases  of  the  contracted  kidney. 

The  rhythm  of  the  pulse  is  in  health  perfectly  regular,  so  that 
any  deviation  from  this  should  be  noted.  Sometimes  there 
is  a  distinct  intermission,  a  loss  of  a  beat  at  regular  or  irregular 
periods,  but  there  may  be  such  a  loss  in  the  radial  pulse  without 
any  corresponding  intermission  in  the  heart's  sounds  or  action  ; 
there  may  thus  be  a  marked  difference  in  the  pulse-rate  as 
counted  at  the  wrist  and  at  the  heart,  the  strength  of  the 
cardiac  contraction  being  unable  to  produce  a  proper  beat  at 
the  wrist  :  such  abortive  beats  may  sometimes,  however,  be 
recognised  by  sphygmographic  tracings.  (See  Sphygmograph, 
Chapter  xvi.,  under  Irregularity.)  Or  the  irregularity  may 
consist  of  two  or  three  hurried  beats  followed  by  a  succession 
of  slower  ones,  or  we  may  have  the  occasional  occurrence  of 
one  or  two  weak  or  almost  suppressed  beats.  Sometimes  the 
pulse-beats  vary  greatly  in  strength  throughout  a  given  minute, 
without  any  intermission  or  marked  change  in  the  rhythm 
otherwise.  This  change  in  the  strength  and  character  of  the 
pulse  can  be  made  out  in  certain  cases  to  be  associated  with 
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the  respiratory  movements  (as  in  deep  stertor),  or  with  the 
occurrence  of  convulsions,  or  some  other  visible  phenomena. 
(See  Figs.  21  and  22  for  illustrations  of  this  in  healthy  and 
diseased  states,  and  in  Chapter  xvi.,  tracings  of  "  pulsus 
paradoxus.") 


Via.  21.— This  diagnim,  from  Foater's  Physiolofjyf  shows  the  influence  oi 
the  respiration  on  the  pulse  in  a  healthy  subject.  The  upx^er  tracing  is 
the  pulse.  The  lower  curve  gives  the  movements  of  the  chest  wall. 
During  inspiration  the  pulse-waves  diminish  in  height  and  become  more 
dicrotic,  while  during  expiration  the  height  of  the  pulse-waves  is  in- 
creased, and  their  form  tends  more  towards  that  of  a  pulse- v/ave  with  a 
raised  arterial  pressure.  This  diagram  shows  one  form  of  the  effect  of  the 
respiration  on  the  piilse,  but  this  effect  varies  considerably  in  different 
experiments  and  under  different  conditions.    (Foster.) 

The  significance  of  irregularity  of  the  pulse  is  most  varied. 
It  sometimes  affords  one  of  the  first  indications  of  brain 
mischief,   especially  in  children,  or  of  incipient  pericarditis. 


Fig.  22. — This  sphygm ©graphic  tracing  was  taken  by  Dr.  Gemmell  from 
a  case  of  ursemic  coma  with  stertorous  breathing.  The  variations  shown 
coincide  with  the  respiratory  movements.  /  corresponds  with  inspiration 
and  E  with  expiration. 

It  is  very  common  in  various  forms  of  heart-disease,  at  all 
ages,  especially  in  mitral  disease,  fatty  heart,  and  the  de- 
generations incident  to  old  age.  Apart  from  these,  however, 
it  is  often  due  to  functional  disturbances,  especially  such  as 
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are  associated  with  indigestion,  flatulence,  excessive  smoking, 
etc.  It  is  likewise  developed,  not  unfrequently,  through 
nervous  agitation,  in  certain  persons,  just  as  acceleration  of 
the  heart's  action  or  fluttering  is  produced  in  others  from  the 
same  cause;  concentration  of  the  attention  on  the  intermission 
is  apt  in  such  cases  to  increase  the  irregularity,  or  the  fre- 
quency of  the  intermission.  Some  persons,  apart  from  any 
medical  knowledge,  have  an  obscure  sensation  of  the  inter- 
mission, which  causes  a  start  or  a  shock.  A  more  serious 
form  of  disturbance  occurs  in  the  intermittent  pulse  of  typhus 
fever  and  other  grave  diseases :  this  is  almost  always  a  sign 
of  danger  from  failure  of  the  heart,  but  here  also  exceptional 
cases  occur  of  less  grave  import,  due  to  the  peculiarities  of 
the  individual,  or  to  his  habitual  liability  to  this  disturbance. 
An  intermission  in  the  pulse  sometimes  marks  the  beginning 
of  the  epileptic  fit.  In  states  of  debility,  during  convalescence 
from  serious  diseases,  and  in  the  case  of  children  after  enteric 
fever,  for  example,  intermission  of  the  pulse  is  sometimes 
associated  with  unusual  slowness,  and  is  specially  noticeable 
at  night.  This  does  not  imply  any  real  danger,  and,  indeed, 
in  children  who  are  practically  healthy  intermission  of  the 
pulse  may  often  be  detected  during  their  natural  sleep. 

DicTotom  Ftdse. — Somewhat  allied  to  the  rhythm  is  the 
curious  double  beat  in  the  pulse,  sometimes  felt  in  febrile  cases. 
It  is  not  uncommon  in  the  convalescence  from  typhus  fever. 
This  is  best  felt  by  applying  the  tips  of  the  fingers  very  lightly 
over  the  vessel,  avoiding  any  such  pressure  as  might  extinguish 
the  weak  second  beat.  The  sphygmograph  brings  out  this 
dicrotism  very  clearly. 

Another  form  of  double  beat  in  the  pulse,  for  each  contrac- 
tion of  the  heart,  is  found  in  the  '* pulsus  bisferiens.''  Again,  we 
may  have  the  coupled  beats  termed  *^  pulsus  bigeminus  "  due 
sometimes  to  a  lost  beat.  These  peculiarities  are  best  discussed 
in  connection  with  the  sphygmograph.     (See  Chap,  xvi.) 

The  pulse  of  unjilled  arteries^  characterised  by  a  sudden  filling 
up  of  the  artery  followed  by  a  very  sudden  collapse  of  the 
vessel  under  the  finger,  often  enables  us  to  suspect,  or  some- 
times even  definitely  to  recognise,  incompetency  of  the  aortic 
valves,  on  feeling  a  patient's  pulse.  The  peculiarity  is  brought 
out  in  a  more  striking  way  by  raising  the  patient's  arm  verti- 
cally while  feeling  the  radial  pulse,  as  this  tends  still  further  to 
lower  the  arterial  tension  in  this  disease.  Visible  pulsation 
throughout  the  arteries  and  especially  in  the  neck  is  usually 
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very  marked.  This  is  spoken  of  as  the  *' water  hammer  pulse" 
from  its  sudden  slapping  or  jerking  character ;  ''  the  pulse  of 
aortic  regurgitation  "  from  its  cause  ;  and  "  Corrigan's  pulse  " 
from  its  describer.  It  also  often  occurs  in  thoracic  aneurysm. 
(For  Capillary  and  Venous  pulse,  see  Chap,  xvi.) 
A  thrill  in  the  j)'if^lse  can  often  be  felt  in  certain  cases  of 
cardiac  disease  (mitral  and  aortic  valvular  disease),  and  this 
may  come  out  in  the  sphygmographic  tracing. 

The  sphygmograph  gives  important  aid  in  the  study  of  the 
pulse.  Its  indications  have  a  certain  value  in  diagnosis  and 
prognosis,  but  in  addition  to  this,  a  little  practice  with  it  has 
great  educational  value  to  the  student  in  enabling  him  to 
recognise  by  his  fingers  many  of  the  peculiarities  of  the  pulse 
which  it  records  and  renders  intelligible.  It  seems  best, 
however,  to  discuss  it  in  connection  with  the  physical  diagnosis 
of  the  heart,  of  which  it  forms  an  important  part.  (See  Chap, 
xvi.) 

GENERAL  OR  CONSTITUTIONAL  INDICATIONS  OF  THE 
FEBRILE  STATE. 

In  addition  to  an  increased  temperature  and  a  rapid  pulse, 
there  are  certain  general  signs  of  fever  which  are  of  great 
value.  Flushing  of  the  face  is  common  in  fever,  but  care  is 
required  to  prevent  mistakes  in  judging  of  this,  as  the  colour 
of  the  cheeks  varies  much  in  different  persons,  and  such  an 
accident  as  lying  on  the  cheek  often  produces  a  local  flush, 
apart  from  fever ;  in  all  such  cases  the  thermometer  is  an 
invaluable  guide.  Siveating  is  habitual  in  rheumatic  and  enteric 
fever,  and  in  the  disturbances  of  the  puerperal  state,  and  is 
common  in  certain  stages  of  most  febrile  diseases ;  the  total 
absence  of  sweat,  giving  the  sense  of  a  dry  pungent  heat  to  the 
hand  as  applied  to  the  skin,  is  an  important  fact  in  the  height 
of  fevers,  pneumonia,  etc.  The  critical  sweats  after  the  height 
of  the  fever  in  ague  is  passed,  or  during  the  crisis  of  relapsing 
fever,  are  only  extreme  illustrations  of  the  common  combina- 
tion of  sweating  with  the  subsidence  of  a  febrile  temperature. 
The  sweating  is  sometimes  of  daily  occurrence,  as  in  the  night 
or  early  morning  sweatings  of  phthisis,  coinciding  with  the 
diurnal  variation  of  the  temperature ;  it  is  also  often  cold  and 
clammy,  and  in  such  cases  it  may  be  associated  with  bad 
dreams ;  this  combination  is  common  in  cases  of  deep-seated 
suppurations,  diseases  of  the  bones,  etc.  The  profuse  sweatings 
of  pysemic  affections  may  also  be  referred  to  here.     The  in- 
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fluence  of  remedies  in  favouring  or  checking  sweating,  the 
nature  and  amount  of  the  clothing  and  the  softness  of  the  bed 
are  details  to  be  kept  in  view  in  judging  of  special  cases. 
Great  liability  to  sweating  on  but  slight  exertion  is  a  common 
indication  of  weakness  quite  apart  from  the  febrile  state. 
Sweating  is  sometimes  local,  as  of  the  head  in  rickets ;  or  of 
one  side  of  the  body,  in  certain  affections  of  the  sympathetic 
nerve,  sometimes  apart  from  any  other  obvious  disease,  and 
sometimes  connected  with  aneurysmal  or  other  tumours  in  the 
chest  or  neck ;  the  influence  of  nervous  emotion  in  the  pro- 
duction of  sweating  is  proverbial.  Headache  and  pain  in  the 
hack  are  very  common  in  nearly  all  the  acute  specific  fevers  at 
their  beginning,  and  one  or  other  is  usually  present,  more  or 
less,  in  all  febrile  states.  Pain  in  the  back  is  very  specially  pro- 
nounced in  cases  of  small-pox.  (Of  course  these  pains  are  often 
due  to  quite  different  causes,  see  Chapter  vi.)  Unequal  distri- 
bution of  heat,  a  feeling  of  heat  in  the  head  and  of  cold  in  the 
extremities;  a  burning  heat  in  the  hands  or  the  feet;  a  sensa- 
tion as  of  cold  water  trickling  down  the  back ;  a  feeling  of 
chilliness,  increased  on  any  exposure  to  a  slight  draught  of 
cold  air,  and  actual  shiverings  in  all  degrees  of  their  severity ; 
all  these  are  exceedingly  common  in  the  beginning  of  febrile 
diseases,  especially  before  the  patient  has  taken  to  bed ;  these 
sensations  often  lead  him  to  hang  about  the  fire-place,  com- 
plaining of  cold,  although  his  temperature  may  really  be  very 
high ;  they  tend  to  disappear  when,  by  proper  heating  and 
clothing  in  bed,  the  temperature  of  the  various  parts  of  the 
body  becomes  more  equalized.  Young  children  seldom  have 
distinct  shiverings.  While  shiverings  are  common  at  the 
beginning  of  all  acute  inflammatory  and  febrile  diseases,  they 
are  especially  frequent  and  repeated  in  ague,  in  serious  sup- 
purations, in  renal  inflammation,  in  paroxysmal  ha^matinuria, 
in  renal  colic,  in  cases  of  gall  stones,  in  puerperal  fever,  and  in 
embolism  and  pyaemia.  The  passage  of  instruments  into  the 
bladder  often  determines  a  violent  rigor  with  febrile  dis- 
turbance. Rigors  also  occur  occasionally  in  connection  with 
sudden  defervescence.  Many  of  the  sensations  just  referred 
to,  and  even  actual  shiverings,  may  occur  apart  from  fever 
altogether  in  nervous  subjects;  the  thermometer  is  here, 
again,  invaluable.  The  digestive  functions  are  almost  always 
impaired  in  febrile  diseases,  and  especially  at  the  onset  of  the 
specific  fevers :  vomiting  is  very  common  in  them,  and  is 
sometimes  very  severe  and  persistent  (small-pox,  scarlatina. 
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relapsing  fever,  and  occasionally  enteric  fever) ;  in  other  cases, 
sickness  or  nausea  is  all  that  is  complained  of.  The  appetite 
is  almost  always  impaired,  and  often  completely  suppressed. 
The  bowels  are  usually  disordered ;  the  febrile  state  tends,  as 
a  rule,  to  produce  constipation,  but  occasionally  diarrhoea  is 
seen  to  result  from  the  action  of  the  specific  poison  (as  in  the 
beginning  of  malignant  scarlatina),  and  sometimes  there  is  a 
special  connection  between  the  diarrhoea  and  the  febrile 
disease  (as  in  ulceration  of  the  bowels  in  enteric  fever,  in  the 
inflammatory  diarrhoea  of  infants,  and  in  tubercular  and 
dysenteric  ulcerations) ;  at  times,  however,  the  looseness  of 
the  bowels  seems  related  to  the  pyrexia  as  such,  and  ceases  with 
it :  or  it  may  be  due  to  the  concurrent  impairment  of  the 
digestive  functions  and  their  inability  to  deal  with  the  food 
forced  on  the  patient  in  his  febrile  state.  The  state  of  the  tongue 
is  usually  a  good  index  of  the  constitutional  disturbance 
produced  by  the  fever,  so  far  as  the  digestive  organs  are 
concerned  (see  Tongue,  Chapter  xi.).  Thirst  is  almost  always 
present  in  the  febrile  state,  especially  at  the  beginning  of 
the  illness,  and  notwithstanding  the  large  amount  of  fluid 
swallowed,  the  urine  is  usually  scanty  and  high-coloured. 
Muscular  prostration  is  present  in  all  severe  cases  of  fever,  and 
is  often  very  marked  even  at  the  very  beginning  of  some  of 
the  specific  fevers.  Delirmm  is  usually  associated,  in  very 
varying  degrees  however,  with  high  ranges  of  pyrexia  from 
whatever  cause ;  the  degree  of  it,  and  the  date  at  which 
it  appears,  as  well  as  its  character,  vary  much  in  difl'erent 
diseases.  Convulsions  sometimes  take  the  place,  as  it  were,  of 
delirium,  especially  in  young  children,  and  often  mark  the 
beginning  of  acute  inflammatory  or  febrile  diseases  in  them. 
A  degree  of  bronchial  catarrh  is  not  uncommon  in  nearly  all 
serious  febrile  states,  and  is  a  special  feature  in  some.  Cutan- 
eous eruptions  are  characteristic  of  certain  febrile  diseases  (see 
Febrile  Rashes,  p.  119) :  various  symptoms  referred  to  above 
are  dealt  with  more  fully  elsewhere  (see  Index). 

The  Clinical  Significance  of  the  Febrile  State  is 
very  great,  and  this  remark  applies  both  to  the  presence 
and  absence  of  this  state  in  a  given  case.  It  has  already  been 
explained  how  the  febrile  state  is  to  be  judged  of;  the 
possibility  of  our  observation  occurring  in  an  apyretic  interval 
must  be  remembered  before  we  arrive  at  a  negative  con- 
clusion. Sometimes  the  fact  of  fever  (^.6.,  pyrexia)  is  all  that 
can  be  made  out ;  but  without  absolutely  denying  the  exist- 
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ence  of  the  old  "simple  continued  fever/'  we  are  seldom 
justified  in  resting  satisfied  till  we  either  have  referred  the 
pyrexia  (1)  to  one  of  the  specific  fevers  (typhus,  scarlatina, 
ague,  pertussis,  etc.)  ;  or  have  ascertained  that  it  is  sympto- 
matic (2)  of  some  special  inflammation  (pneumonia,  pleurisy, 
abscess,  rheumatism,  etc.);  or  at  least  that  it  is  due  to  (3) 
some  disease  known  to  be  associated  with  febrile  disturbance 
(phthisis,  tuberculosis,  syphilis,  septicaemia,  etc.). 

(1.)  Specific  Fevers  and  Rashes. — In  determining  the  question 
of  Fever,  attention  must  be  directed  to  the  presence  or 
absence  of  the  '' rashes"  found  in  most  of  the  specific  fevers 
(see  p.  119).  These  must  be  carefully  searched  for  in  their 
favourite  situations,  and  the  date  of  the  illness  must  be  con- 
sidered particularly  as  to  whether  there  has  been  time  for  the 
appearance  of  the  rash.  As  the  exact  date  of  the  illness  is 
often  obscure,  and  as  the  day  on  which  a  febrile  rash  appears 
deviates  occasionally  from  the  average,  some  little  allowance 
must  often  be  made  for  such  variations  before  arriving  at  a 
decision.  The  occasional  absence  of  the  rash,  in  nearly  every 
fever  usually  characterised  by  an  eruption,  must  also  be 
remembered  :  other  circumstances  often  render  the  existence 
of  such  fevers  very  probable,  or  indeed  certain,  even  when  no 
rash  has  appeared.  In  examining  for  a  febrile  rash,  other 
cutaneous  eruptions  (not  of  this  class)  may  be  detected  ;  it 
must  be  considered  whether  the  eruption  discovered  is  of  the 
kind  and  of  the  extent  to  account  for,  or  to  be  in  harmony 
with,  the  febrile  movement.  Some  "skin  diseases,"  as  they 
are  called,  are  associated  with  much  fever,  others  with  little 
or  none.  The  possibility  of  an  eruption  from  the  use  of 
medicines,  and  the  influence  of  certain  articles  of  diet  must  be 
kept  in  view  (see  Eruptions  from  Medicine  and  Food,  p.  114). 
Moreover,  when  there  is  high  pyrexia,  a  certain  congestion  of 
the  skin,  especially  in  the  dependent  parts,  sometimes  simu- 
lates a  scarlet  rash.  Eruptions  indicative,  so  far,  of  certain 
diseases,  although  they  cannot  be  called  specific,  are  sometimes 
found  in  the  febrile  state — such  as  herpes  labialis  in  pneu- 
monia, or  miliary  vesicles  in  enteric  and  childbed  fever, 
rheumatism,  etc.  Occasionally  a  rash  is  found  in  diseases 
not  usually  characterised  in  this  way — thus  we  may  have  a 
rash  in  diphtheria  and  relapsing  fever,  and  in  the  early  or  pre- 
emptive stage  of  small-pox  and  enteric  fever. 

(2.)  Inflammations. — When  no  specific  rash  exists,  and  no 
distinct  history  of  contagion  is  suggested,  search  must  be  made 
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for  signs  of  inflammation,  and  although  the  case  may  be 
admitted  to  a  medical  ward,  the  possibility  of  superficial 
inflammations  or  abscesses,  periostitis,  otitis,  parotitis  and 
other  glandular  inflammations,  must  never  be  forgotten, 
especially  in  the  case  of  children  or  those  unable  to  express 
their  sensations.  Tonsillitis,  quinsy,  pharyngeal  abscess, 
scarlatina,  and  diphtheritic  sore  throat  must  specially  be 
remembered  in  this  connection.  Pain  and  its  situation 
usually  guide  us  to  these  and  similar  inflammations,  and  also 
to  articular  or  muscular  rheumatism.  Kegarding  internal 
inflammations,  the  importance  of  examining  the  chest  cannot 
be  over-rated,  as  we  often  find  there,  unexpectedly,  the  ex- 
planation of  the  febrile  disturbance.  This  must  never  be 
neglected.  Inflammations  of  other  internal  organs  usually 
indicate  their  existence  by  pain  over  the  parts,  or  by  changes 
in  the  excretions,  or  by  other  alterations  in  the  functions,  such 
as  paralysis,  delirium,  etc.  A  systematic  search  must  be  made 
into  the  state  of  all  the  important  organs  before  arriving  at  a 
negative  conclusion. 

Shiverings  are  common  in  various  febrile  diseases,  especially 
at  the  beginning ;  but  when  severe  and  recurring,  the  idea  of 
suppuration  somewhere  is  suggested,  or  the  presence  of  stones 
in  the  kidney  or  gall  bladder,  or  perhaps  embolism  and 
pyaemia.  Such  suppurations  may  be  in  parts  beyond  the 
reach  of  our  diagnosis,  but  search  must  be  made  for  tender 
regions  in  the  principal  organs,  and  also  in  the  joints,  and  for 
pus  in  the  excretions.  In  those  who  have  sutfered  from  ague 
abroad,  shiverings  are  apt  to  occur,  from  trivial  causes,  for 
many  years. 

(3.)  A  miscellaneous  group  of  diseases  having  certain  re- 
lationships with  the  specific  fevers  and  the  inflammations,  but 
not  definitely  belonging  to  either,  still  remains.  It  is  im- 
possible to  enumerate  them,  but  traces  of  their  presence  will 
usually  be  found  on  a  systematic  examination  of  the  patient. 

Care  must  be  taken  not  to  conclude  at  once  that  the  febrile 
state  is  due  solely  or  chiefly  to  the  inflammation  which  we 
may  thus  detect  by  our  examination.  For  example,  bronchitis 
is  an  habitual  accompaniment  of  typhus,  and  pneumonia  is 
common  in  many  fevers.  Inflammation  or  congestion  of  the 
kidneys  (with  albuminuria)  is  a  frequent  complication  in  many 
complaints.  It  is  often  difficult  to  know  whether  we  have  to 
do  with  a  primary,  a  secondary,  or  a  mere  coincident  inflam- 
mation ;  the  date  of  the  illness,  and  the  known  characters  of 
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the  disease,  often  assist  us,  and  the  want  of  correspondence 
between  the  apparently  slight  extent  or  severity  of  the  inflam- 
mation and  the  intensity  of  the  fever,  sometimes  leads  us  to 
suspect  that  there  is  something  behind  the  local  inflammation. 

The  temperature  in  disease  is  discussed  more  or  less  fully  in  all  systematic 
works  on  medicine,  and  also  in  treatises  on  special  diseases. — Wunderlich, 
"  Medical  Thermometry,"  translated  for  the  New  Sydenham  Society,  London, 
1871 :  this  work  contains  a  mass  of  information  as  to  the  general  behaviour  of 
the  temperature,  and  details  and  references  bearing  on  special  diseases  also. — 
Lorain  (P.),  "Etudes  de  medecine  clinique  faites  avec  I'aide  de  la  methode 
graphique  et  des  appareils  enregistreurs.  Tom.  1-2.  De  la  temperature." 
Paris,  1877.  This  work  contains  interesting  comparisons  of  the  temperature, 
in  different  parts  of  the  body,  in  various  stages  of  disease. — Murchison,  '*The 
Continued  Fevers  of  Great  Britain,"  3rd  edition,  by  Dr.  Cayley,  London, 
1884. — The  Pulse  is  discussed  fully  in  many  works  on  Physiology,  see  especi- 
ally Landois,  "Text-book  of  Human  Physiology,"  translated  with  additions  by 
Dr.  Wm.  Stirling,  3rd  edition,  London,  1888.— Broadbent,  (V^.  H.),  "The 
Pulse,"  London,  1890  :  this  little  book  is  most  valuable  both  for  students  and 
practitioners. — Byrom  Bramwell,  "Student's  Guide  to  the  Examination  of 
the  Pulse  and  the  use  of  the  Sphygmograph, "  2nd  edition,  Edinburgh,  1883. 
— See  also  Chapter  xvi.  of  this  Manual,  where  further  information  and 
references  regarding  the  pulse  and  sphygmograph  may  be  found. 
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CHAPTER  IV. 

SKIN— HAIR-NAILS-GLANDS— JOINTS— BONES. 
CUTANEOUS  EKUPTIONS. 

ERUPTIONS  on  the  skin  are  sometimes  brought  promin- 
ently under  our  notice  as  the  chief  part  of  the  patient's 
complaint,  or  at  least  are  so  obvious  that  they  cannot  be 
overlooked ;  but  in  other  cases  we  have  to  search  carefully 
for  an  eruption  which  the  patient  may  be  unconscious  of,  or 
which  he  may  regard  as  quite  trivial  and  accidental.  Most 
of  the  cutaneous  eruptions  serve  to  indicate  the  presence  of 
some  more  or  less  serious  poison  in  the  blood,  or  of  some 
constitutional  affection  or  tendency  to  disease.  Thus  the 
eruptive  fevers  present  on  the  skin  the  evidence  of  a  general 
disturbance  of  the  whole  system.  The  occurrence  of  an  early 
or  late  syphilitic  eruption  likewise  reveals  a  constitutional 
affection,  and  the  same  may  be  said  of  scrofulous  and  perhaps 
also  at  times  of  cancerous  diseases  of  the  skin.  The  pigmenta- 
tions of  pregnancy  and  Addison's  disease,  the  blotches  in 
scurvy  and  purpura,  and  the  influence  of  certain  medicines  in 
producing  eruptions  of  various  kinds,  all  indicate  the  same 
thing.  Eczema  and  psoriasis,  from  their  symmetrical  distri- 
bution, their  tendency  to  recur,  and  their  association  with 
certain  other  diseases  in  the  patient  himself  or  in  his  family, 
can  usually  be  shown  to  be  something  more  than  mere  local 
diseases.  Even  parasitic  affections  of  the  skin  often  owe  their 
rapid  development  and  persistency  to  the  general  state  of 
the  health  :  the  vegetable  parasites  do  not  seem  to  find  a 
suitable  nidus  in  the  skin  of  perfectly  healthy  subjects. 

We  must,  therefore,  always  direct  our  attention  to  both 
points  in  the  study  of  cutaneous  eruptions — the  local  condition 
and  the  general  state.     The  general  derangement  often  mani- 
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fests  itself  by  changes  of  which  the  skin  affection  may  be  but 
one  out  of  many ;  but  the  cutaneous  disease  may  be  the  sole 
manifestation,  or  at  least  the  chief  evidence,  of  the  general  dis- 
order. On  the  other  hand,  affections  of  the  skin  arising  from 
local  causes,  or,  as  more  frequently  happens,  aggravated  by 
local  influences,  may  give  rise  to  a  general  disturbance  of  the 
whole  system. 

For  the  classification  of  skin  eruptions  the  most  satisfactory 
and  the  most  solid  system  would  be  one  based  on  their 
causation,  rather  than  on  their  special  forms.  Hitherto  this 
has  only  been  possible  to  a  slight  extent,  as  the  causes  of 
many  eruptions  are  unknown,  and  the  causes  of  others  are  not 
uniform  or  perhaps  are  complex  and  indirect.  The  real  cause 
of  eruptions  must  be  kept  in  view,  however,  so  far  as  this 
is  possible.  It  is  of  the  utmost  importance,  for  example,  to 
know  whether  an  eruption  is  due  to  iodide  of  potassium,  to 
small-pox,  to  syphilis,  or  to  scabies :  any  system  which  would 
group  together  such  diverse  affections  as  "  papular  "  or  "  pustu- 
lar," even  although  they  may  all  present  papules  or  pustules, 
tends  only  to  mislead.  And  further,  any  grouping  of  skin 
eruptions  based  merely  on  the  elementary  lesions  is  rendered 
impossible  for  any  useful  purpose,  when  we  find  scabies,  for 
example,  presenting  at  different  times,  or  even  in  different 
parts  at  the  same  time,  such  diverse  lesions  as  papules, 
vesicles,  and  pustules ;  or  when  we  find  eczema  at  one  time 
papular,  at  another  vesicular,  at  another  pustular,  and  at 
another  somewhat  scaly ;  or  when  we  find  syphilis  assuming 
nearly  every  variety  of  form. 

Still,  as  the  causes  of  eruptions  are  often  unknown,  and 
cannot  even  be  suspected  by  the  inexperienced,  we  avail  our- 
selves of  the  obvious  distinctions  afforded  by  the  peculiarities 
of  the  lesion ;  and  when  nothing  more  can  be  done,  the 
student  may  at  least  describe  the  nature  of  the  lesion,  the 
extent  and  distribution  of  the  eruption,  and  the  general  and 
local  symptoms  associated  with  it. 

The  Elementary  Lesions,  indeed,  formed  the  basis  on 
which  Willan  and  Bateman's  classification  was  built ;  and, 
although  now  discarded,  like  most  of  the  old  nosological 
systems,  the  facts  on  which  it  rested  are  of  great  value  and 
are  still  constantly  referred  to :  being  pioneers  in  derma- 
tology their  groupings  form,  so  far,  a  guide  to  the  beginner, 
and  so  they  will  be  indicated  here  more  fully  than  might  seem 
proper  from  the  standpoint  of  our  present  ideas  of  classification. 
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Erythema  is  a  simple  redness  of  the  skin  due  to  hyperaemia, 
fading  readily  on  pressure,  and  not  extending  to  the  cellular 
tissue  :  there  is  often  cedema,  and  in  one  form  of  disease 
bearing  this  name  the  lesion  is  deeper.  (See  E.  nodosum, 
p.  103.) 

Wheals  (pomphi)  are  well  represented  by  the  red  and  white 
elevated  patches  produced  by  the  sting  of  a  nettle,  or  the  bite 
of  a  bug,  or  even  of  a  flea ;  they  are  usually  rapidly  formed 
and  quite  evanescent :  in  slight  forms  the  v/hite  portions  may 
not  appear ;  in  severer  forms  they  may  be  complicated  with 
actual  blisters.  Their  presence  is  usually  associated  with 
itching,  burning,  or  tingling  sensations. 

Paptdce  are  pimples,  varying  in  size  and  form  :  they  are 
circumscribed  and  solid ;  they  may  be  very  different  in  their 
constitution. 

VeskulcB  and  Bullce  differ  from  each  other  in  size,  the  former 
being  small  blisters  and  the  latter  large  ones.  They  may  be 
simple,  or  they  may  have  divisions  so  as  to  be  compound. 
They  may  present  perfectly  clear  fluid  under  the  epidermis,  or 
they  may  contain  inflammatory  products  to  a  variable  extent, 
so  as  to  present  all  degrees  of  turbidity — the  separate  vesicles 
passing  through  these  various  stages ;  they  may  be  associated 
with  all  degrees  of  redness  of  the  adjacent  skin,  or  they  may 
be  free  from  this  complication.  Vesicles  usually  occur  in 
clusters,  the  exact  grouping  and  position  of  which  are 
important  in  the  diagnosis.  They  may  pass  on  to  suppura- 
tion forming  pustules,  or  their  contents  may  dry  up,  forming 
'^  crusts."  Several  vesicles  may  coalesce,  forming  large  blisters 
or  "  blebs."  The  contents  of  bullae  may  be  sanious,  and  slight 
ulcerations  may  be  left  on  the  separation  of  the  crusts. 

Pushdce  may  result  from  the  fluid  in  the  vesicles  becoming 
purulent  or  from  the  suppuration  of  papules  ;  this  may  arise 
from  irritation  or  in  other  ways  from  inflammatory  action  ; 
the  pus  is  often  formed  so  rapidl}^  that  it  may  seem  to  exist 
from  the  beginning.  There  is  often  an  inflammatory  areola 
at  their  base,  and  this  is  a  point  insisted  on  by  some  in  their 
classification.  When  the  contents  dry  up  they  form  crusts 
or  scabs.  These  are  often  of  a  brownish  colour  from  the 
admixture  of  blood. 

Squamce  or  Scales  and  Pityriasis,  Scales  must  be  distinguished 
from  thin  crusts  resulting  from  dried  secretion.  Squamae  are 
true  scales,  without  moisture,  from  the  beginning.  When  the 
desquamation   is   very   minute   the   term    pityriasis   is   used. 
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Unfortunately,  however,  a  disease  of  rare  occurrence, 
*'  pityriasis  rubra/'  is  so  named,  although  characterised  by 
the  shedding  of  large  scales  or  flakes. 

Tubercula  are  little  lumps,  too  large  to  be  classed  as  pimples 
or  differing  from  them  in  other  respects.  They  have  only  an 
etymological  connection  with  the  tubercles  recognised  in  the 
pathology  of  internal  aff'ections.  They  include  various  cutane- 
ous and  mucous  growths  of  perfectly  dissimilar  kind. 

Hcemorrhages,  Maculce  or  Stains  of  the  skin  are  sometimes 
hsemorrhagic  ;  or  they  may  be  parasitic ;  chemical  agents  and 
various  constitutional  disorders  j)roduce  pigmentary  deposits. 
(See  p.  129.) 

Secondary  Changes  may  result  from,  or  be  present  along 
with,  various  forms  of  elementary  lesion. 

Desquamation,  although  often  occurring  independently  (see 
**  Squamse  ")  may  form  the  terminal  stage  of  an  erythema,  or 
some  other  inflammatory  process  by  which  the  epidermis  has 
suff'ered. 

Crusting  is  one  of  the  most  important  secondary  changes. 
Very  thin  crusts  may  resemble  scales,  but  careful  examination 
usually  shows  them  to  be  largely  composed  of  dried  secretions ; 
(in  ichthyosis,  however,  the  scales  are  epithelial.)  The  dis- 
charge may  be  very  slight,  and  may  proceed  from  a  surface 
not  ulcerated,  or  it  may  proceed  from  an  ulcer.  When  the 
crusts  are  dark,  this  usually  points  to  the  presence  of  a  sanious 
fluid  retained  in  them,  and  this  occurs  frequently  in  syphilis. 
Lupus  and  syphilis  diff'er  in  their  tendency  to  scabbing, — the 
ulcers  in  the  former  usually  scabbing  slightly,  those  of  the 
latter  often  scabbing  freely. 

Limpet-shaped  crusts  are  almost  diagnostic  of  syphilis 
(rupia).  Cup-shaped  crusts  occur  chiefly  in  the  head,  com- 
posed of  the  parasitic  growth  termed  favus ;  they  are  light 
yellow  in  colour,  quite  free  from  moisture,  and  rather  brittle. 
(See  pp.  115-119.) 

Ulcerations  are  secondary  changes  which  must  be  examined 
and  described  ii>  reference  to  their  edges,  etc.,  and  any 
attendant  constitutional  disturbance,  as  in  surgical  practice. 

Swelling  and  infiltration  of  the  skin,  the  results  of  the  inflam- 
matory process  there,  are  very  important  points  in  the  diagnosis 
of  eczema  and  of  erysipelas.  They  give,  in  addition  to  the 
swelling,  a  feeling  of  undue  hardness  and  resistance  to  the 
skin. 

Hardness   of   the   skin   constitutes   the    leading    feature    of 
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scleroderma  adultorum.  The  skin  feels  hard,  as  if  bound 
down,  and  it  is  often  cold  to  the  touch ;  the  comparison  has 
been  made  to  the  touching  a  frozen  corpse  ;  the  hardness  may 
be  pretty  general  or  it  may  occur  in  bands.  A  circumscribed 
variety,  occurring  in  patches  of  circular  form  and  pale  colour, 
resembling  discs  of  ivory,  is  described  by  some  under  the  name 
of  morphoea.  The  form  of  scleroderma  in  new-born  infants 
affects  the  cellular  tissue  as  well  as  the  skin.  It  is  associated 
with  oedema  and  with  depression  of  the  temperature.  In 
myxoedema  the  skin  feels  dry  and  parchment-like;  the 
suggestion  conveyed  to  the  observer  is  usually  that  of  a 
dropsy  ;  it  will  be  referred  to  under  that  section. 

Excmations,  fissures^  scars,  and  atrophic  lesions  are  frequently 
very  suggestive,  and  must  be  recorded.  The  glossy  skin 
resulting  from  lesions  of  the  nerves  may  be  mentioned  in 
this  connection,  and  the  disfigurations  described  by  Alibert  as 
Keloid  (or  Cheloid)  resembling  hypertrophied  scars. 

ELEMENTARY  LESIONS  IN  SPECIAL  DISEASES 

(As  Grouped  by  Willan  and  Bateman). 

Exanthemata  :  Erythema,  Wheals.  Willan  and  Bateman  had  an 
order  named  '*  Exanthemata" — the  word  signifying  an  efflorescence: 
this  included  two  of  the  febrile  eruptions  Rubeola  and  Scarlatina  ;  and 
also  Roseola,  Urticaria,  Purpura,  and  Erythema.  The  eruptions  of  the 
specitic  fevers  are  now  separated  from  other  forms  of  skin  disease  and 
put  into  a  group  by  themselves.  Purpura  is  now  placed  in  the  class  of 
hsemorrhages. 

Erythema  may  be  symptomatic  of  adjacent  inflammation  or  due  to 
mechanical  or  chemical  irritants  ;  but  it  also  occurs  idiopathically,  and 
some  forms  occupy  an  intermediate  position.  Thus  *  *  E.  intertrigo  "  is  due 
to  the  fretting  of  folds  of  skin  against  each  other,  often  aggravated  by 
the  decomposition  or  fermentation  of  the  secretions.  *'  E.  laeve  "  arises 
from  the  pressure  of  dropsical  fluid  in  a  part.  '*  E.  gangrsenosum  "  may 
result  from  pressure,  as  in  an  ordinary  bed-sore,  but  it  may  likewise  be 
caused  by  grave  trophic  lesions  in  the  nervous  system.  *'  E.  fugax  "  is 
usually  due  to  digestive  disorder.  *'  E.  nodosum  "  diff'ers  somewhat  from 
other  forms  in  presenting  nodular  exudations  as  well  as  redness  :  these 
are  usually  situated  over  the  tibia  ;  they  are  often  painful  and  tender  : 
they  appear  to  be  frequently  manifestations  of  the  rheumatic  constitu- 
tion. The  name  erythema,  as  a  special  disease,  was  formerly  applied 
to  many  cases  of  the  slighter  forms  of  erysipelas. 

Pofieola,  or  '*  rose  rash,"  may  be  regarded  as  an  erythema,  from  which 
it  need  not  now  be  separated. 

Wheals  constitute  the  characteristic  sign  of  urticaria  or  ** nettle  rash," 
both  in  its  acute  and  chronic  forms.  This  disease  is  often  produced  by 
special  articles  of  diet  in  certain  individuals,  as  shell  fish,  etc.  (see  p.  114), 
or  at  least  appears  due  to  errors  in  digestion,  and  at  times  to  nervous 
disturbance.     The  local  irritation  of  parasites  and  exposure  to  the  heat 
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of  furnaces  may  also  set  up  this  condition.  "Factitious  urticaria"  is 
the  name  used  for  the  variety  produced,  in  certain  persons,  by  me- 
chanical irritation  :  this  may  be  of  such  a  character  that  the  name 
firmly  traced  with  a  pointed  instrument,  on  almost  any  part  of  the 
skin,  comes  out  distinctly  in  wheals ;  these  white  letters  may  remain 
for  many  minutes.  This  susceptibility  may  be  lost  by  the  individual 
in  the  course  of  time. 

Papula.  Willan  and  Bateman  included  under  this  heading  Stroph- 
ulus, Lichen,  and  Prurigo.  The  term  Strophulus  is  now  suppressed  by 
many  authorities  :  it  is  a  somewhat  vague  term  applied  to  eruptions 
occurring  in  infants,  loosely  ascribed  to  teething,  and  termed  popularly 
*'red  gum,"  "white  gum,"  or  "  hives."  It  is  not  always  papular,  and 
seems  often  to  be  connected  with  the  sudoriparous  apparatus.  When 
not  papular  it  should  be  classed  with  the  Erythemata  :  when  papular  it 
need  not  be  separated  from  Lichen.  Lichen,  indeed,  is  regarded  by 
many  as  a  variety  of  eczema,  in  which  the  exudation  takes  the  form 
of  papules,  and  so  they  prefer  to  name  it  "  Eczema  papulosum  "  or  "  E. 
lichenoides."  Some  who  admit  this,  still  recognise  forms  of  lichen  under 
the  names  of  *'  L.  ruber  "  and  "  L.  planus." 

Prurigo  is  still  much  disputed.  A  special  disease  described  by  Hebra 
under  this  name  is  rare  in  this  country  ;  but  papular  eruptions,  with 
the  enlarged  papillae  irritated  and  abraded  by  scratching,  are  common 
enough:  it  is  better  to  call  this  a  "  pruriginous  eruption"  to  prevent 
confusion,  and  if  taken  in  this  sense  such  an  eruption  is  a  valuable 
indication  of  itching,  past  or  present,  and  so  we  find  it  in  scabies, 
phtheiriasis,  urticaria,  etc. 

Vesicul^  and  Bull^.  Under  the  former,  Willan  and  Bateman 
included  Varicella,  Vaccinia,  Herpes,  Rupia,  Miliaria,  Eczema,  and 
Aphtha  :  under  the  latter,  Erysipelas,  Pemphigus,  and  Pompholyx. 
Our  present  ideas  lead  us  to  separate  the  specific  fevers  from  ordinary 
skin  disease  (see  page  124),  and  so  varicella  and  vaccinia  may  be  re- 
moved :  erysi2)€las  in  its  slight  forms  was  spoken  of  as  erythema  :  in  its 
bad  forms  it  was  so  often  complicated  by  blisters  that  it  came  under 
the  heading  of  vesiculse  :  it  has,  however,  really  more  affinity  with  the 
eruptive  fevers  (see  page  129).  Aphthce  are  now  spoken  of  only  or 
chiefly  in  connection  with  mucous  membrane,  such  as  the  little  blisters 
in  the  mouth  and  tongue  (see  Chapter  xi..  Tongue).  Miliary  vesicles 
are  discussed  at  p.  128. 

Herpes  consists  of  an  eruption  of  small  vesicles  arranged  in  groups 
on  an  inflamed  base  :  these  run  their  course,  and  are  not  usually 
succeeded  by  fresh  groups  of  vesicles :  there  is  generally  a  feeling  of 
tension  and  burning  ;  occasionally  neuralgic  pains  precede  or  follow  the 
eruption.  "Herpes  labialis"  is  common  in  ordinary  colds:  it  also 
appears  in  many  cases  of  pneumonia,  and  in  some  forms  of  urinary 
irritation  and  disease.  "  Herpes  prseputialis  "  appears  on  the  prepuce 
and  a  similar  eruption  may  appear  on  the  glans  also.  "  Herpes  zoster" 
(shingles,  zona)  usually  girdles  the  trunk  unilaterally,  limited  pretty 
strictly  by  the  middle  line,  both  before  and  behind  ;  but  it  may  affect 
the  thigh,  the  face,  or  the  arm,  following  very  accurately  the  course  of 
certain  nerves.  It  is  not  infectious,  and  rarely  occurs  a  second  time  in 
a  patient. 

Eczema  is  now  generally  made  to  include  several  forms  of  skin  disease 
which  were  formerly  separated  from  each  other.     It  is  an  inflammatory 
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disease  with  exudation  and  infiltration  of  the  skin,  associated  with  a 
sense  of  burning  or  itching,  and  it  tends  to  the  formation  of  crusts. 
In  the  ordinary  form  there  are  vesicles  (eczema  vesiculosum)  exuding 
a  clear  fluid,  which  has  the  property  of  stiffening  linen  ;  an  excoriated, 
red,  and  inflamed  surface  usually  remains  exposed  ;  the  discharge  may 
dry  very  rapidly  into  crusts  w^hich  may  be  so  thin  as  to  resemble  scales. 
In  some  cases  the  moist  discharge,  if  present  at  all,  may  almost  have 
escaped  attention,  redness  and  scaliness  of  the  skin  being  the  chief 
features  (eczema  erythematosum  and  eczema  squamosum).  In  other 
cases  the  plastic  exudation  may  remain  below  the  surface,  giving  rise 
to  little  papules — the  lichen  of  older  authors,  but  termed  "  eczema  papu- 
losum  "  or  "  lichenoides  "  by  some.  Or  the  exudation,  either  from  obvious 
irritation,  or  from  debility  in  the  subjects,  may  become  purulent,  or  the 
secretion  of  pus  may  be  abundant  from  the  beginning  :  this,  which  was 
formerly  called  impetigo,  is  now  often  named  "eczema  pustulosum,"  or 
**  eczema  impetiginoides. "  Eczema  is  also  named  from  the  parts  affected, 
as  **E.  aurium,"  etc.;  also  from  obvious  secondary  changes  "E.  fissum;" 
or  from  the  cause,  as  "  E.  intertrigo  "  from  friction. 

Eupia;  see  "ecthyma  "  under  the  Pustule,  for  although  this  disease 
may  begin  as  a  vesicle  with  clear  fluid,  the  contents  soon  become  bloody 
or  purulent.  The  limpet-like  crusts  in  this  disease  are  diagnostic  of 
syphilis. 

Pemphigus  is  characterised  by  large  blisters,  or  bullae,  varying  from 
the  size  of  a  pea  to  that  of  an  egg,  with  different  degrees  of  inflammation 
at  their  base,  and  followed  sometimes  by  ulceration.  Occasionally  large 
thin  crusts  or  scales  are  formed  ("P.  foliaceus  "). 

Pompholyx  is  now  regarded  as  merely  a  synonym  for  pemphigus. 

Pustule.  It  must  be  remembered  that  vesicles  readily  become 
pustules,  and  so  some  diseases  may  appear  to  come  under  both  headings. 
Willan  and  Bateman  included  under  "Pustulse,"  Variola,  Porrigo,  Im- 
petigo, Scabies,  Ecthyma.  Variola  being  a  specific  febrile  disease  is 
discussed  elsewhere  (p.  123). 

Porrigo  was  a  general  term  applied  to  "scald  heads,"  where  the  hair 
was  matted  together  with  crusts  and  scabs,  arising  from  inflammation 
set  up,  usually  in  weak  subjects  and  especially  in  children,  and  some- 
times due  to  or  associated  with  the  irritation  of  pediculi.  From  what 
has  been  said  it  will  appear  that  this  is  a  pustular  eczema.  Another 
form  is  due  to  the  parasitic  disease,  favus,  affecting  the  head  (see 
page  116). 

Impetigo  is  merged  by  many  into  eczema,  the  terms  "E.  pustulosum," 
*'  impetiginosum  "  or  "  impetiginoides  "  being  applied  to  it.  Some  retain 
the  name  impetigo  for  scattered,  separate  pustules  without  much  in- 
flammation at  their  base.  A  form  of  this  disease  named  "I.  con- 
tagiosa" is  interesting  as  being  infectious  as  regards  others,  and  also 
inoculable,  in  new  places,  in  the  patient  himself. 

Ecthyma  is  a  name  applied,  somewhat  variously,  to  large  pustules 
not  aggregated  together,  and  each  one  surrounded  by  an  inflamed  base. 
They  are  said  to  occur  in  debilitated  subjects  apart  from  syphilis  ;  but 
when  very  distinct  they  are  not  unfrequently  of  this  nature,  and  when 
they  dry  up  they  form  the  limpet-shell  crusts  of  rupia.  Occasionally 
the  pustule  of  a  so-called  "ecthyma"  is  found  to  be  merely  due  to 
scabies. 

Scabies  is  classed  arbitrarily  under  "pustulse  "  ;  it  presents,  however, 
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papular  and  vesicular  lesions  also.  Occasionally  no  distinct  eruption, 
apart  from  scratching,  can  be  seen,  especially  if  the  hands  are  often  in 
water  from  the  occupation  of  the  patient.  It  is  parasitic,  and  is  now- 
removed  to  this  class.  The  itch  insect  or  *'acarus  scabiei"  is  found  at 
the  end  of  the  little  furrows  characteristic  of  this  disease,  and  can 
sometimes  be  picked  out  with  a  needle  from  this  situation  for  micro- 
scopic examination.  (See  Fig.  23.)  These  furrows  are  seen  as  small 
white  lines,  about  a  quarter  of  an  inch  in  length,  at  most,  chiefly  at  the 
sides  of  tlie  fingers  near  the  clefts  :  they  are  usually  tortuous  ;  they  are 
sometimes  inflamed,  often  interrupted  by  dots,  or  by  vesicles,  and  are 
very  apt  to  be  destroyed  in  their  appearance  by  scratching.  The  pre- 
sence of  the  insect  sets  up  violent  itching  :  this  leads  to  scratching  and 
the  appearance  of  a  "  pruriginous  eruption,"  or  to  the  development  of 
large  pustules  (so  called  ecthyma),  or  it  may  be  to  eczema.  The  dis- 
tribution of  the  eruption  is  very  important  in  the  diagnosis  (see  p.  109). 

Squama.  This  class  included,  according  to  Willan  and  Bateman, 
Pityriasis,  Psoriasis,  Lepra,  and  Ichthyosis. 

Pityriasis,  or  desquamation,  occurs  after  erythema,  febrile  rashes,  and 
various  other  affections  of  the  skin  ;  but  it  is  not  usual  to  speak  of  it 
under  this  technical  name  when  it  forms  only  a  stage  in  a  disease. 
*'  Pityriasis  capitis  "  is  characterised  by  the  shedding  of  minute  scales 
from  the  head.  "  Pityriasis  versicolor  "  is  parasitic,  and  is  not  properly 
speaking  a  squamous  disease,  although  minute  scales  are  sometimes 
shed.  (See  Fig.  29,  x>.  131.)  *'  Pityriasis  rubra  acuta  "  is  a  rare  disease 
characterised  by  great  redness  of  the  skin  and  the  shedding  of  large 
true  scales,  without  moisture  and  without  much  infiltration  of  the  skin. 

Psoriasis  and  lepra  (alphos)  are  now  classed  as  one  disease.  The 
name  '*  lepra"  is  unfortunate;  it  is  used  frequently  for  true  leprosy, 
but  was  also  applied  to  the  patches  of  psoriasis,  in  which  the  disease 
spread  at  the  circumference  (psoriasis  circinata)  while  the  centre  was 
healing  ;  the  form  of  a  ring  was  thus  assumed.  Psoriasis  is  a  true  scaly 
disease,  without  moist  secretions,  the  scales  are  white  and  often  glitter- 
ing, somewhat  imbricated  and  very  adherent ;  they  appear  on  dusky 
red  patches,  which  are  slightly  elevated  ;  all  degrees  of  density  in  the 
arrangement  of  scales  are  found.  All  parts  of  the  body  may  be  aff'ected  ; 
the  extensor  surfaces  of  the  elbows  and  knees  seldom  escape  in  an 
abundant  eruption  of  simple  psoriasis.  When  it  appears  on  the  palms 
of  the  hands,  or  on  the  soles  of  the  feet  alone,  it  is  very  often  syphilitic. 
A  form  of  psoriasis,  presenting  the  shape  of  rupia  crusts,  has  been 
named  **  P.  rupioides." 

Ichthyosis.  When  the  skin  is  dry,  harsh  and  wrinkled,  with  thin 
scales  loose  at  their  edges,  the  term  "xeroderma"  is  sometimes  used. 
When  the  scales  are  thicker,  more  abundant,  and  mingled  with  sebace- 
ous matter,  the  name  "  ichthyosis"  is  applied.  It  is  a  chronic  disease 
dating  from  childhood. 

TuBERCULA.  The  diseases  grouped  by  the  old  writers  under  this 
heading  haA^e  but  little  in  common.  They  were  Phyma  (boil).  Verruca 
(wart),  Molluscum,  Vitiligo,  Acne,  Sycosis,  Lupus,  Elephantiasis, 
Frambcesia. 

Acne  is  an  inflammatory  disease  of  the  sebaceous  follicles  and  glands 
characterised  by  pimples  or  pustules,  often  arising  from  **  comedones  " — 
small  white  pimples  with  a  central  black   speck.      *'Acne   rosacea" 
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affects  the  nose  chiefly  :  there  is  much  redness  and  hypertrophy  of  the 
skin  with  more  or  less  acne.  The  cutaneous  surface  presents  dilated 
vessels  :  although  often  associated  with  intemperance  it  frequently 
exists  quite  apart  from  this. 

Sycosis  J  as  now  recognised,  is  distinguished  as  parasitic  or  non- 
parasitic :  the  latter  form  aifects  the  hair  follicles,  chiefly  on  the  beard 
and  face,  giving  rise  to  pustules,  papules,  and  crusts.  The  parasitic 
form  affects  the  same  parts,  but  the  mischief  is  due  to  the  same  kind  of 
parasite  as  occurs  in  ringworm.     (See  Figs.  27,  28,  pp.  117,  118.) 

Lujms  is  an  inflammation  and  ulceration  of  the  skin  occurring  in 
scrofulous  subjects,  and  characterised  by  the  presence  of  new  formation. 
When  slight  and  superficial,  without  ulceration,  it  is  called  **  lupus 
erythematosus."  When  the  deposit  forms  little  swellings,  without 
ulceration,  "  lupus  non-exedens  "  is  the  term  applied  :  when  ulcerations 
and  cicatrices  are  present,  it  is  called  *' lupus  exedens  "  :  even  in  the 
other  form,  however,  subcutaneous  cicatricial  marks  may  be  traced. 

Mollusciim  is  a  term  applied  to  soft  tumours  of  the  skin,  one  variety 
is  fibrous,  "fibroma  molluscum  "  :  another  variety,  not  exceeding  a  pea 
in  size,  is  epithelial,  "molluscum  epitheliale"  :  this  latter  is  the  con- 
tagious variety. 

Elejjhajitiasis  is  a  name  applied  to  two  quite  different  diseases  : 
"  elephantiasis  Arabum  "  (well  illustrated  in  the  "  Barbadoes  leg  ")  is  a 
chronic  hypertrophic  disease  of  the  skin  and  subcutaneous  connective 
tissue,  characterised  by  enlargement  and  deformity  of  the  part  affected, 
accompanied  by  lymphangitis,  swelling,  oedema,  thickening,  induration, 
pigmentation,  and  papillary  growth.  "Elephantiasis  Grsecorum"  (or 
true  leprosy,  also  often  termed  "lepra")  is  an  endemic,  chronic, 
malignant,  constitutional  disease,  characterised  by  alterations  in  the 
cutaneous,  nerve,  and  bone  structures,  resulting  in  ansesthesia,  ulcera- 
tion, necrosis,  general  atrophy  and  deformity.  (Duhring.)  True 
leprosy  occurs  in  the  form  of  masses  of  infiltration  and  tubercles 
(tubercular  form)  ;  in  smooth  patches  (macular  form) ;  and  in  patches 
with  anaesthesia  (anaesthetic  form)  :  these  forms  may  occur  separately 
or  in  combination. 

Framboesia,  or  "yaws,"  is  a  disease  of  the  West  Indies  characterised 
among  other  things  by  papules  or  tubercles  on  the  skin  :  it  need  only 
be  mentioned  here. 

Vitiligo  is  an  affection  of  the  pigmentation,  and  will  be  referred  to 
under  that  heading  (p.  132). 

A  satisfactory  classification  of  skin  diseases  might  be  attain- 
able if  the  causes  were  more  fully  known.  As  yet  this  method 
is  only  very  partially  available.  By  it  the  eruptive  fevers 
are  separated  from  other  skin  affections ;  and,  indeed,  in  the 
following  table  they  have  been  removed  altogether.  The 
parasitic  diseases  of  the  skin  are  likewise  separated  from  others, 
as  they  form  a  natural  group  by  themselves.  In  the  absence 
of  the  etiological  method,  the  anatomical  site  of  the  disease 
and  the  nature  of  the  pathological  process,  so  far  as  it  can 
be  known,  seem  to  form  the  best  basis.  The  table  here  given 
is  from  Dr.  Duhring's  work  on  "  Diseases  of  the  Skin,"  3rd 
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edition,  Philadelphia,  1882.     It  is  essentially  Hebra's  classi- 
fication. 

CLASS  I.  ANOMALI^  SECRETIONIS— DISORDERS  OF  SECRETION. 
Seborrhcea,  Comedo,  Milium,  Sebaceous  Cyst.  Sebaceous  Glands. 

HtPERIDROSIS,    AnIDROSIS,     BROMIDROSIS,     ChROMT-    1    cj„,««+  m^^Ar, 

DROSis,  SUDAMEN.  |  Sweat  Glands. 

CLASS  IL    HYPER^MI^— HYPERJEMIAS. 

Erythema  Simplex,  Erythema  Intertrigo.  Erythematous. 

CLASS  III.    EXSUDATIONES— INFLAMMATIONS. 
Erythema  Multiforme,  Erythema  Nodosom,  Ur-  ")    Erythematous 

f  Erythematous,Vesi- 
Eczema.  ^    cular, Pustular,  Pap- 

t  ular,  Squamous. 

Herpes,  Herpes  Zoster,  Herpes  Iris,  Miliaria.        Vesicular. 
Pemphigus.  Bullous. 

Lichen  Ruber,  Prurigo,  Lichen  Scrofulosus.  Papular. 

Acne,  Acne  Rosacea,  Sycosis  Non-Parasitica,  Im-  1    p„s+„i«r 

petigo.  Impetigo  Contagiosa,  Ecthyma.  / 

Psoriasis,  Pityriasis  Rubra.  Squamous. 

FuRUNCULUS,  Anthrax.  Phlegmonous. 

DERAfATTTm  -f  Erythematous,Vesi. 

JJermatitis.  I     cular.  Bullous,  etc. 

CLASS  IV.    H^MORRHAGIiE  -HEMORRHAGES. 
Purpura.  Corium,  etc. 

CLASS  V.    HYPERTROPHItE— HYPERTROPHIES. 


Lentigo,  Chloasma,  Nevus  Pigmentosus.  Pigment. 

MoLLuscuM     Epitheliale,     Callositas,     Clavus,  "I 

CoRNu,      Verruca,      Ichthyosis,      Keratosis  V  Epidermis,  Papillae 

Pilaris.  J 

Scleroderma,  Morphcea,  Sclerema   Neonatorum,  \  ^    •  vv, 

Elephantiasis  Arabum,  Derm atoly sis.  J   ^^^^^"^* 

Hypertrophy  of  the  Hair.  Hair. 

Hypertrophy  of  the  Nail.  Nail. 

CLASS  VI.    ATROPHIJE- ATROPHIES. 

Albinism,  Vitiligo,  Canities.  Pigment. 

Atrophia    Cutis,    Atrophia    Senilis,    Stri^    et  \  Qo^j^^ 

Macule  Atrophic j?:.  J   ^"^^""^' 

Alopecia,    Alopecia    Areata,    Atrophy    of    the  \  tt„,. 

Hair!  /  ^^'"• 

Atrophy  of  the  Nail.  Nail. 


CLASSIFICATION.  1 09 


CLASS  VIL    NEOPLASMATA— NEW  GROWTHS. 

Keloid,  Molluscum  Fibrosum,  Xanthoma.  Connective  Tissue. 
Rhinoscleroma,    Lupus     Erythematosus,    Lupus  ^ 

Vulgaris,    Scrofuloderma,    Lepra,    Syphilo-    V  Cellular. 

derma,  Carcinoma,  Sarcoma.  J 

NiEvus  Vasculosus,  Telangiectasis.  Bloodvessels. 

Lymphangioma.  Lymphatics. 

Neuroma.  Nerves. 


CLASS  VIII.    NEUROSES -NEUROSES. 
HYPERiESTHESiA,  Dermatalgia,  Pruritus.  Hypersesthesia. 

Anaesthesia.  AnjBsthesia. 

CLASS  IX.    PARASITE— PARASITES. 

Tinea  Favosa.  \ 

Tinea  Trichophytina.—T.  CiRciNATAjT.  Tonsurans,  (  v^^^+^ki 
T.  Sycosis.  (  vegetable. 

Tinea  Versicolor.  J 

Scabies,   Pediculosis  Capitis,   Pediculosis   Cor-  \   An-vyiai 
poRis,  Pediculosis  Pubis.  J   ^^i"^^^- 

[ERUPTIVE  FEVERS.     See  p.  119.] 

Distribution  of  Eruptions. — In  examining  a  cutaneous  erup- 
tion it  is  a  great  advantage  to  see  the  surface  of  the  whole 
body,  or  as  much  of  it  as  possible.  Special  abundance  of  the 
eruption  on  certain  parts,  or  the  special  exemption  of  others, 
affords  at  times  considerable  assistance  in  the  diagnosis.  We 
can  in  this  way  also  see  at  a  glance  the  symmetrical  character 
of  many  eruptions,  or  the  essentially  local  disposition  of 
others — as  when  the  hand  or  forearms  are  affected  by  some 
irritant  encountered  in  a  trade,  or  when  the  eruption  is 
limited  to  the  legs  and  caused  by  stockings  with  aniline  or 
arsenical  dyes.  Some  eruptions,  again,  follow  the  course  of 
certain  nerves,  and  in  zona  we  have  usually  a  pretty  strict 
limitation  to  one  half  of  the  body,  the  eruption  stopping  at 
the  middle  line  both  before  and  behind  when  the  trunk  is 
involved.  But  in  addition  to  this  general  view  of  the  surface, 
special  regions  must  be  examined  for  special  eruptions.  Of 
the  febrile  rashes,  some  show  first  on  the  face  (variola  and 
morbilli),  but  most  of  them  appear  first  on  the  trunk,  so  that 
we  must  search  the  chest,  abdomen,  and  back,  and  we  should 
also  examine  the  arms  at  the  anterior  aspect  of  the  elbows, 
etc.,  where  the  skin  is  delicate.  We  look  at  the  extensor 
surfaces  of  the  elbows  and  knees  particularly  in  psoriasis ;  at 
the  chest  and  back  in  syphilis ;  at  the  clefts  of  the  fingers  in 
scabies,  to  see  if  any  little  furrows  are  present  with  acari  at 
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their  extremities  (see  Fig.  23);  and  also  at  the  inside  of  the 
thighs,  the  external  genital  organs,  the  mammae,  the  wrists, 
ankles,  and  umbilicus  in  this  affection  :  the  face  is  almost 
always  exempted.  We  examine  specially  the  chest,  armpits, 
and  between  the  shoulders  for  phtheiriasis ;  over  the  chest  for 
pityriasis  versicolor;  on  the  head  for  ringworm  and  favus; 
over  the  shins  for  erythema  nodosum :  on  the  face  and 
shoulders  for  acne ;  on  the  cheeks,  nose,  and  ears  for  lupus, 
etc. 


Fig.  23.— The  itch  insect,  Acarus  Scabiei.     Female  ;  ventral  aspect. 
(Drawn  by  Dr.  John  Wilson.) 

The  constihitional  disturbance  and  the  general  symptoms 
associated  with  cutaneous  eruptions  must  be  carefully  inquired 
into.  Pyrexia,  headache  and  perhaps  delirium,  pain  in  the 
back,  sickness,  vomiting  or  shiverings;  and  pain,  burning, 
tingling,  and  itching  in  the  parts  affected  are  the  most  im- 
portant. Intense  pyrexia  often  precedes  the  appearance  of  the 
rash  in  the  eruptive  fevers  and  erysipelas,  and  (as  mentioned 
in  the  chapter  on  Pyrexia),  the  skin  ought  to  be  carefully 
examined  by  good  daylight,  if  possible,  for  any  appearance  of 
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a  rash.  The  inspection  of  the  skin  for  a  febrile  rash  should,  in 
the  first  instance,  be  made  at  such  a  distance  (2  to  3  feet)  that 
the  general  appearance  of  the  surface  can  be  seen,  rather  than 
any  minute  alterations  in  the  skin;  these  maybe  subsequently 
examined  if  necessary.  Pain  in  the  back  and  vomiting  are 
especially  suggestive  of  small-pox;  intense  headache  of  typhus  ; 
sore  throat  and  vomiting  of  scarlatina ;  coryza  and  bronchial 
catarrh  of  measles  :  shiverings  may  occur  in  the  early  stage  of 
any  of  these,  and  also  in  erysipelas.  But  even  in  those  erup- 
tions, usually  spoken  of  as  diseases  of  the  skin,  there  may  be 
much  constitutional  disturbance,  with  considerable  pyrexia 
and  some  gastric  disorder,  as  in  eczema  and  urticaria.  The 
intensity  of  the  general  symptoms  bears  a  much  more  distinct 
relation  to  the  extent  of  the  cutaneous  affection  in  these  cases 
than  in  the  eruptive  fevers.  Severe  neuralgic  pains  sometimes 
precede,  sometimes  follow,  the  eruption  of  herpes  zoster. 
Considerable  pain  is  often  experienced  in  eczema,  but  in  such 
a  case  its  cause  is  apparent. 

Itching  is  an  important  fact  in  cutaneous  disease.  It  is 
seldom  very  troublesome  in  the  eruptive  fevers,  although  often 
present  to  some  extent  in  measles,  small-pox,  and  chicken-pox. 
It  is  seldom  marked  in  syphilitic  eruptions,  so  that  its  absence 
counts  for  something  in  the  diagnosis.  In  urticaria,  psoriasis, 
and  eczema,  itching  is  often  very  troublesome.  In  parasitic 
diseases  it  is  a  very  prominent  feature,  especially  in  scabies 
and  phtheiriasis.  The  existence  of  itching  can  usually  be 
recognized  by  the  presence  of  a  "  pruriginous  eruption  "  due 
to  scratching,  and  the  marks  of  the  nails  often  tell  the  same 
story;  this  irritation  alters  the  appearance  of  an  eruption  very 
materially,  chiefly  by  causing  inflammation.  Itching,  however, 
may  exist  without  any  eruption  and  for  this  the  term  Pruriius 
is  specially  employed.  In  some  of  these  cases  it  is  obviously 
due  to  a  nervous  affection,  as  in  "  pruritus  senilis,"  the 
itchiness  varying  much  at  particular  times.  Pruritus,  especially 
at  the  intestinal  and  genito-urinary  orifices,  may  be  symptom- 
atic of  pregnancy,  or  of  disease  of  the  womb,  stone  in  the 
bladder,  saccharine  diabetes,  piles,  or  other  affections  of  the 
rectum.  In  many  cases,  especially  (although  not  exclusively) 
in  children,  itching  at  the  anus  is  due  to  the  presence  of 
thread  worms ;  in  them  it  is  often  associated  with  itching  at 
the  nose  also,  as  manifested  by  picking  at  the  nostrils.  But 
this  picking  occurs  also  in  diarrhoea  and  other  forms  of 
intestinal  irritation. 
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Itching  is  occasionally  present  to  a  troublesome  extent  in 
jaundice;  it  is  not  unfrequently  produced  by  the  internal  use 
of  opium  and  morphia  in  all  their  forms.  Some  persons  are 
especially  liable  to  this  inconvenience  from  the  use  of  opium. 
An  itching  of  the  eyelids  is  one  of  the  indications  of  the  action 
of  arsenic. 

Causes  of  Cutaneous  Eruptions.  Infection,  Medicine, 
Food.  In  inquiring  as  to  the  cause  of  eruptions,  we  may 
ascertain  the  patient's  ideas  on  the  subject,  but  we  must  also 
interrogate  him  as  to  special  points  in  connection  with  special 
forms  of  disease. 

Infection. — In  the  group  of  eruptive  fevers  we  inquire  for 
any  similar  illnesses  in  the  same  family  or  neighbourhood. 
Some  assistance,  in  excluding  a  disease,  is  at  times  obtained  by 
learning  that  the  patient  has  formerly  had  certain  specific 
fevers,  as  a  second  attack  in  some  of  these  is  but  rarely  met 
with.  (See  p.  121.)  In  suspected  erysipelas,  we  inquire  for 
exposure  to  this  disease  in  surgical  wards,  or  otherwise ;  and 
for  any  contact  with  puerperal  fever  or  pyaemia,  especially  if 
our  patients  are  predisposed  to  infection  by  recent  parturition, 
open  sores,  etc.  In  children,  and  especially  in  hospital 
practice,  where  infection  may  be  present,  wounds  or  open  sores 
predispose  to  the  occurrence  of  scarlatina,  which  may  be 
mistaken  for  erythema  or  erysipelas. 

In  syphilitic  eruptions  we  may  inquire  for  the  history  of  the 
original  infection  in  the  patient.  Sometimes  we  inquire  as  to 
the  husband  in  the  case  of  a  suspicious  eruption  in  a  married 
woman  ;  of  course,  in  doing  so,  care  and  discretion  must  be 
exercised.  Or  in  the  case  of  congenital  syphilis  we  may  have 
to  search  for  the  evidence  of  infection  in  the  parents,  and  in 
the  brothers  and  sisters ;  in  this  last  variety,  the  occurrence  of 
abortions  hefore  the  birth  of  the  patient  is  often  an  important 
indication  of  syphilis.  But  in  addition  to  cases  of  this  kind, 
we  can  sometimes  trace  the  infection  of  a  patient  from 
secondary  or  congenital  syphilis.  A  nurse's  arm  may  be 
infected  from  the  sores  on  an  infant's  anus,  or  the  nipple  from 
the  sores  on  the  child's  mouth,  or  vice  versa,  (See  Syphilitic 
eruptions,  p.  132.) 

In  *'  impetigo  contagiosa "  the  patient  may  inoculate  one 
part  from  another  by  means  of  scratching,  or  may  communicate 
the  disease  to  another  person. 

The  occupation  is  important  in  connection  with  cases  of 
suspected  glanders,  malignant  pustule,  etc. 
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In  parasitic  diseases,  we  often  gain  considerable  assistance 
from  the  knowledge  of  their  having  spread  by  infection.  Thus, 
if  two  persons  sleep  in  the  same  bed,  scabies  in  the  one  is 
almost  certain  to  be  communicated  to  the  other.  This  disease 
is  also  communicated  by  infected  bed-clothes,  apart  from  any 
direct  contact  with  patients  so  affected.  In  ringworm,  the 
affection  often  spreads  from  the  use  of  the  same  hair-brushes, 
although  the  patients  may  not  otherwise  be  much  associated  : 
ringworm  of  the  body  may  appear  in  those  who  are  attending 
on  children  whose  heads  are  affected.  In  favus,  the  contagion 
may  be  derived  from  some  pet  animal  as  well  as  from  a  patient. 
The  ^^pediculus  pubis  "  is  sometimes  found  in  persons  of  good 
social  position  from  their  consorting  with  prostitutes.  Its 
presence  usually  gives  rise  to  great  itching  and  irritation  of 
the  parts,  but  does  not  always  do  so.     This  parasite  may  affect 


Fig.  24. — PediciUiis  pvMs,  or  Crab  Louse,  with  ova  adhering  to 
the  hair.    (Drawn  by  Dr.  John  Wilson.) 

other  portions  of  the  body  as  well  as  the  pubes  :  it  is  found  in 
the  axilla,  and  also  on  the  eyelashes  or  eyebrows,  particularly 
in  the  children  of  the  poor  :  the  ova  may  be  found  at  the  roots 
of  the  hairs,  presenting  a  definitely  roundish  contour  on 
examination  with  a  hand  lens,  and  so  distinguishable  from 
small  scabs  or  crusts  which  they  closely  resemble.  On  pulling 
out  a  few  hairs,  they  can  be  examined  microscopically  on  a 
slide.  ^  (See  Fig.  24.)  The  itch  insects,  and  ^'pediculi 
corporis  "  and  their  ova  often  continue  to  act  on  the  patient 
through  the  medium  of  the  underclothing  and  the  bed-clothes, 
even  after  those  on  the  skin  may  have  been  got  rid  of  Indeed, 
the  clothes  of  the  patient  are  the  special  habitat  of  the  pediculi 
referred  to,  which  are  on  this  account  sometimes  named 
**  pediculi  vestimentorum "  :    they  often   lurk   in  the  seams, 
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where  they  also  deposit  their  ova,  which  thus  escape  destruc- 
tion. Certain  varieties  of  the  same  parasitic  disease  must  be 
borne  in  mind  while  searching  for  the  history  of  infection  : — 
thus  we  have  ringworm  of  the  head,  of  the  body,  and  of  the 
beard. 

Many  cutaneous  diseases  have  been  found  to  be  associated 
with  and  presumably  due  to  specific  micro-organisms.  The 
bacillus  of  tubercle  and  of  leprosy  and  the  microbes  of  the 
eruptive  fevers,  erysipelas,  and  syphilis  may  be  mentioned ; 
but  the  subject  is  too  complicated,  and  in  some  phases  of  it 
too  uncertain,  to  demand  more  as  yet  than  a  mere  reference 
to  it  in  such  a  book  as  this. 

Certain  medicines  and  articles  of  diet  are  apt  to  produce 
cutaneous  eruptions.  Shell  fish,  preserved  salmon,  cucumbers, 
walnuts,  game,  sausages,  pickles,  spices,  strawberries,  and 
various  other  articles  produce,  at  times,  an  eruption  of  urticaria 
or  erythema.  Some  persons,  indeed,  are  particularly  liable  to 
this  effect  from  special  articles,  so  that  it  is  almost  certain 
with  them  to  follow  their  use  :  in  others,  the  eff'ect  is  less 
constant.  These  eruptions  sometimes  simulate  the  specific 
fevers ;  the  absence  of  constitutional  disturbance  in  proportion 
to  the  abundance  of  the  rash,  and  the  absence  of  the  special 
features  of  the  specific  fever  simulated,  may  sometimes  guide 
us  in  the  discrimination.  Of  medicines,  iodide  and  bromide 
of  potassium,  belladonna  and  atropine,  quinine,  salicylic  acid 
and  its  salts,  chloral,  sulphur,  arsenic,  tar,  and  copaiba  may  be 
named  as  all  producing  at  times  cutaneous  eruptions ;  and  the 
application  of  carbolic  acid  as  a  dressing  sometimes  determines 
an  eruption  of  erythema  which  may  simulate  scarlet  fever. 

Iodide  and  bromide  of  potassium  produce  pimples  (acne)  which  appear 
chiefly  on  the  face  and  shoulders  :  occasionally  the  eruption  is  more 
distinctly  pustular,  and  has  repeatedly  been  mistaken  for  small-pox. 
The  eruption  is  sometimes  hiemorrhagic.  The  affection  of  the  mucous 
membrane  of  the  nose  and  eyes,  and  the  swelling  of  the  glands  behind 
the  jaws,  sometimes  guide  us  in  the  recognition  of  iodism. 

Belladonna  and  atropine  produce  at  times  a  distinct  erythema  some- 
what resembling  that  of  scarlatina :  a  certain  similarity  to  the  eruption 
of  measles  is  found  in  some  cases.  This  rash  may  result  from  the 
internal  use  of  the  drug  (usually  in  full  doses),  or  from  the  action  of 
external  applications  in  the  form  of  plasters,  especially  if  excoriations 
exist  on  the  skin.  Dryness  of  the  fauces  and  more  or  less  dilatation  of 
the  pupils  are  usually  present  and  assist  in  the  recognition  of  this 
eruption. 

Quinine  sometimes  gives  rise  to  a  very  pronounced  red  efflorescence  : 
this  effect  is  not  common. 

Chloral  often  produces  a  congestion  of  the  skin,  and  this  may  assume 
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the  character  in  certain  cases  of  patches  of  redness  like  scarlatina  or 
urticaria. 

Salicylic  acid  and  the  salicylates  sometimes  determine  patches  of 
erythema  and  blotches  of  ecchymosis,  which  are  liable  to  be  further 
complicated  by  the  effects  of  profuse  sweating. 

Antipyrin,  antifebrin,  thallin,  and  some  other  of  the  newer  anti- 
pyretics, produce  red  rashes  at  times. 

Opium  also  seems  at  times  to  give  rise  to  patches  of  redness  in  the 
skin,  and  by  favouring  sweating,  may  cause  sudamina. 

Arsenic  produces,  although  but  rarely,  an  eruption  somewhat  resem- 


FiG.  25. — Root  of  hair  affected  with  Favus,  showing  the  spores ;  250  diameters. 
(Drawn  by  Dr.  John  Wilson.)    See  p.  117. 

bling  eczema,  or  at  least  a  prominence  of  the  papillae  with  congestion  of 
the  skin.  In  certain  cases  herpes  zoster  has  appeared  to  be  due  to  the 
use  of  arsenic,  and  pityriasis  rubra  has  also  been  known  to  supervene 
in  connection  with  its  administration.  Puffiness  and  itching  of  the 
eyelids,  sickness  or  pains  in  the  bowels,  and  whiteness  of  the  tongue 
assist  in  the  recognition  of  arsenical  influence.  Local  irritation  from 
arsenic  may  manifest  itself  by  ulcerations  of  the  part  affected. 
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Sulphur  and  tar  are  said  to  produce  at  times  an  eruption  resembling 
a  badly  developed  eczema.  Large  doses  of  turpentine  may  produce  an 
erythema. 

Copaiba  gives  rise  in  some  cases  to  urticaria  of  the  usual  kind,  but 
the  white  parts  of  the  wheals  may  be  absent,  so  that  the  rash  is  only 
red  :  at  times  this  eruption  closely  simulates  measles,  or  German  measles, 
in  its  general  appearance,  but  it  does  not  specially  affect  the  face  and  is 
not  associated  with  catarrh.  Copaiba  is  so  much  used  in  the  treatment 
of  gonorrhoea  that  when  we  see  an  eruption  associated  with  this  disease 
we  should  always  think  of  the  action  of  the  drug.  Cubebs  has  also 
been  known  to  produce  a  similar  rash. 

Nitrate  of  silver  administered  internally  for  some  time  may  cause  a 
dark  discoloration  of  the  skin  affecting  the  parts  exposed  to  the  light. 

In  addition  to  the  above  a  great  many  remedies  produce  eruptions 
from  their  local  action,  if  applied  to  the  skin. 


Fig.  26.— Portion  of  Favus  Crust,  showing  the  mycelium,  with  septate  cellular 
tubes,  moniliform  rows  of  cells,  and  free  spores:  250  diameters.  (Drawn  by  Dr. 
John  Wilson.) 


Affections  of  the  Hair  :  Examination  of  Vegetable 
Parasites.  Absence  of  the  hair  is  termed  "alopecia."  This 
is  sometimes,  although  but  rarely,  almost  universal,  affecting 
the  face  and  head,  the  pubes,  eyebrows,  and  even  the  minute 
hairs  in  every  part  of  the  body  (alopecia  universalis).     The 
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baldness  of  advancing  years,  and  premature  baldness,  which  is 
often  hereditary,  need  only  be  mentioned.  The  loss  of  the 
hair  in  syphilis,  and  after  fevers  and  erysipelas,  is  usually 
only  temporary,  but  sometimes  a  partial  baldness  becomes 
permanent  in  this  way.  Limited  patches  of  baldness  on  the 
scalp,  and  more  rarely  of  the  beard,  assuming  a  circular  form, 
or  at  least  with  circular  margins,  are  termed  "  alopecia  areata": 
in  this  affection  the  hair  is  quite  absent  in  the  fully  developed 
affection,  the  skin  being  quite  smooth  and  even  glossy.  It  is 
supposed  by  some  to  be  due  to  a  parasite  (Microsporon 
Audouini),  but  the  disease  is  regarded  now  by  most  authorities 
as  a  neurosis.  In  ringworm  and  favus  the  hairs  are  not  quite 
absent,  the  bald  patches  present  some  stunted  hairs.  In  favus 
the  hairs  are  found,  in  a  typical  case,  to  pierce  a  cup-shaped 
yellow  crust  near  its  centre :  this  sulphur-coloured  crust 
frequently  has  a  mouse-like  odour  :  patches  of  red,  irritable, 
shining  skin  may  be  found  where  the  hair  follicles  have  been 
destroyed.  The  parasite  in  favus  is  named  Acliorion  Schon- 
leinii. 


Pig.  27. — Downy  hairs  found  in  Ringworm  after  treatment  by  blistering.  The  upper 
hair  shows  the  point  split  into  filaments  by  the  action  of  the  parasite  :  the  lower 
shows  the  shaft  split  up  in  the  same  way  :  250  diameters.  (Drawn  by  Dr.  John 
Wilson.) 

In  ringworm  the  hairs  resemble  stubble,  being  dry  and 
withered  or  sometimes  half  broken  :  the  brittle  hairs  break  off 
short ;  there  is  often  white  dust  at  their  bases,  and  the  skin 
between  them  presents  an  appearance  like  that  of  a  plucked 
fowl.  The  parasite  in  ringworm  is  named  Ti7iea  Trichophytina 
or  Trichophyton  Tonsurans. 

In  examining  hairs,  scales,  crusts,  etc.,  for  vegetable  para- 
sites certain  precautions  should  be  used.      A  diseased  hair 
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Fig.  28. — Hairs  from  a  case  of  Tinea  Tonsurans,  or  Ringworm,  showing  the  parasite 
—  Tinea  Trichophytina.  One  of  the  hairs  shows  the  brittle  character  often  found  in 
this  disease.  Free  spores  are  seen  lying  loose  as  well  as  in  the  substance  of  the 
hair  :  300  diameters.    (Drawn  by  Dr.  John  Wilson.) 
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should  be  selected,  if  possible,  for  the  examination ;  we  judge 
by  its  stunted,  brittle  appearance,  and  by  its  looseness  on 
extraction.  In  examining  scales,  too  much  of  them  may 
render  the  specimen  rather  opaque ;  the  scales  and  even  the 
hairs  may  have  to  be  dissected  by  needles  to  expose  the  para- 
sitic growths.  Digestion  in  a  solution  of  caustic  potash  renders 
the  specimen  more  transparent.  In  certain  cases  it  is  desirable 
to  get  rid  of  the  fat  about  the  hair  or  the  scales,  as  the  small 
oil  globules  simulate  vegetable  spores.  To  remove  these 
sulphuric  ether  may  be  used,  either  before  the  application  of 
the  potash  or  after  it,  the  specimen  being  dried  from  the  one 
before  the  other  is  applied. 

In  examining  for  vegetable  parasites,  we  search  for  spores 
(conidia) ;  these  are  small  globular  bodies,  usually  arranged  in 
groups  or  clusters,  or  in  rows ;  when  rows  of  these  exist  they 
may  give  off  branches  (sporidia).  Branching  tubes,  often  of  a 
very  fine  thread-like  structure,  constitute  the  "  mycelium  "  or 
*'  thallus "  of  these  vegetable  growths ;  they  vary  much  in 
diameter,  and  often  interlace  in  the  most  intricate  manner. 
These  growths  are  not  destroyed  by  caustic  potash,  alcohol, 
ether,  or  chloroform ;  in  doubtful  cases,  where  fat,  blood,  or 
pus  may  simulate  spores,  these  re-agents  may  be  absolutely 
necessary  for  the  discrimination.  Foreign  bodies  containing 
vegetable  fibres  ma}^  sometimes  simulate  mycelium,  but  care 
in  selecting  the  specimen  and  the  absence  of  branching  usually 
prevent  error.  The  various  peculiarities  in  the  parasitic 
growths  and  in  the  hairs  may  be  seen  in  the  drawings  of 
Favus  and  Ringworm.  (See  Figs.  25  to  28,  with  the  de- 
scriptive notes.) 

FEBRILE  RASHES. 

Certain  specific  febrile  diseases  are  characterised  by  the 
appearance  of  a  cutaneous  eruption.  They  are  typhus,  enteric, 
and  scarlet  fever ;  measles ;  small-pox ;  and  chicken-pox ;  ery- 
sipelas may  also  be  included  in  this  list  for  our  present 
purpose.  In  addition  to  these,  cutaneous  eruptions,  of  a 
varied  and  uncertain  character,  are  occasionalhj  seen  in  re- 
lapsing fever,  in  diphtheria,  and  in  cerebro-spinal  meningitis ; 
some  have  alleged  the  occasional  presence  of  an  eruption  in 
pneumonia  and  acute  tuberculosis,  but  this  must  still  be 
reckoned  doubtful.  In  all  of  these  diseases  the  eruption  is 
preceded  by  constitutional  disturbance  and  the  general  signs 
of  fever,    especially    by    pyrexia,    shiverings,    sickness    and 
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vomiting,  headache,  pain  in  the  back,  and  general  malaise, 
delirium,  and  great  nervous  disturbance ;  convulsions  may  be 
met  with  in  children.  Certain  of  these  symptoms  are  more 
pronounced  in  some  fevers  than  in  others,  and  several  of  them 
may  be  almost  absent  in  a  given  case.  In  addition  to  those 
which  may  be  regarded  as  more  or  less  common  to  all,  special 
symptoms  are  found  in  special  fevers :  as  the  sore  throat  of 
scarlatina  and  diphtheria,  the  bronchial  catarrh  and  coryza  of 
measles,  and  the  diarrhoea  of  enteric  fever.  The  history  of 
infection  or  the  presumption  of  immunit}^  in  the  individual, 
from  previous  attacks  of  special  fevers,  sometimes  guides  our 
diagnosis.  The  date  at  which  the  rash  appears,  or  its  absence 
at  a  given  time,  constitutes  an  important  element  in  the 
differential  diagnosis.  But  in  considering  the  following  dates 
some  allowance  must  be  made  for  uncertainty  in  fixing  the 
exact  time  when  the  illness  began ;  for  a  slight  variation  from 
the  average  date  of  the  eruption ;  and  also  for  the  occasional 
delay  of  the  eruption  quite  beyond  its  usual  term,  or  even 
for  its  non-appearance,  its  suppression,  or  its  fugitive  character 
(especially  in  malignant  scarlatina). 

Subject  to  these  qualifications,  the  following  dates  may  be 
given  : — 

DATE  OF  APPEARANCE  OF  THE  FEBRILE  RASHES  AFTER 
THE  FIRST  SIGJSrS  OF  ILLNESS. 

Scarlatina  rash  appears  on  the  first  or  second  day. 

Small-pox  eruption  appears  on  the  third  day. 

Measles  rash  appears  on  the  fourth  day. 

Typhus  rash  appears  on  the  fifth  day. 

Enteric  Fever  spots  appear  on  the  seventh  day  or  later. 

Chicken-pox  eruption  usually  shows  itself  within  the  first  day  after  the 
constitutional  disturbance,  but  this  is  often  so  slight  as  not  to  be  clearly 
marked. 

German  Measles  (Red  Measles,  Rotheln,  Roseola,  Rosalia,  Rubella, 
etc. ) ;  the  rash  may  appear  on  the  second,  third,  or  fourth  day,  or  it 
may  be  amongst  the  very  first  symptoms  recognised. 

Erysipelas  varies  considerably  as  to  the  date  of  its  appearance  on  the 
skin,  but  the  redness  may  usually  be  detected  on  the  day  after  the 
shiverings  or  other  febrile  disturbances  have  appeared.  Occasionally, 
however,  the  rash  is  delayed  or  suppressed  ;  or  appears  only  as  fugitive 
patches  which  readily  escape  notice,  just  as  happens  in  certain  cases  of 
scarlatina. 

The  period  of  Incubation  is  not  always  uniform,  and  in  many 
cases  cannot  be  determined  with  accuracy,  as  the  infection 
may  linger  in  the  clothing  or  other  materials  (fomites),  for 
some  time  after  the  more  obvious  exposure  of  the  patient, 
and  so  may  subsequently  give  rise  to  the  disease. 
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PERIOD  OF  INCUBATION. 

Scarlatina :  incubation  period  varies  from  a  few  houi'S  to  eight  or  ten 
days  ;  apparent  prolongation  for  a  longer  period  (which  is  not  un- 
common) can  often  be  explained  more  naturally  on  the  supposition 
of  infection  through  clothing  and  the  like.. 

Small-pox  :  twelve  to  fourteen  days. 

Varicella,  or  Chicken-pox  :  ten  to  fourteen  days  ;  sometimes  eighteen. 

Measles  :  usually  about  a  fortnight ;  said  to  be  seven  days  when  inocu- 
lated from  nasal  mucus  ;  variation  in  extreme  from  seven  to  twenty- 
one  days. 

German  measles  (Rotheln)  :  varies  from  seven  to  fourteen  or  eighteen 
days. 

Typhus  fever  ;  varies  from  a  single  day  to  nearly  three  weeks  ;  usually 
about  seven  to  fourteen  days. 

Enteric  fever  :  about  two  or  three  weeks. 

Erysipelas  :  period  very  uncertain  ;  probably  short,  as  a  rule. 

LIABILITY  TO  SECOND  ATTACKS. 

Scarlatina :  an  indubitable  second  attack  although  rare,  is  not  un- 
known :  dubious  illnesses  (such  as  Rotheln)  erroneously  called 
scarlet  fever,  may  account  for  many  of  the  so-called  second  attacks. 

Varicella,  or  Chicken-pox :  a  second  attack  extremely  rare. 

Typhus  fever  :  a  second  attack  extremely  rare,  but  not  unknown  ;  the 
common  confusion  between  typhus  and  typhoid  (enteric)  fever  must 
be  remembered  in  judging  of  the  history  given  by  patients. 

Small-pox  :  a  second  attack  by  no  means  rare  ,  errors  in  the  diagnosis 
from  other  forms  of  pustular  eruptions  are  quite  possible.  Traces 
of  former  attacks,  if  severe,  are  usually  visible. 

Measles  ;  a  second  attack,  as  alleged,  is  very  common  ;  possibly  this 
may  arise  from  there  being  two  forms  of  measles  with  quite  distinct 
powers  of  infection  (see  Rotheln  or  German  measles). 

Enteric  fever :  one  attack  does  not  seem  to  afford  much  if  any  protec- 
tion from  a  second  (relapses  are  also  very  common). 

Erysipelas  :  one  attack  seems  rather  to  predispose  to  a  second  than  to 
afford  exemption. 

The  Scarlatina  rash,  when  well  developed,  presents  a  bright 
uniform  redness  very  similar  to  that  of  a  boiled  lobster.  In 
the  early  stage,  a  multitude  of  minute  red  points  can  often  be 
recognised,  but  these  soon  coalesce  and  present  an  uniform 
redness.  The  rash  usually  appears  first  on  the  chest,  abdo- 
men, neck,  or  back.  It  sometimes  comes  out  first  on  the  legs. 
It  disappears  on  pressure — pressure  with  the  fingers,  or  strokes 
with  the  nails  leaving  white  marks.  In  the  progress  of  the 
rash  it  extends  from  the  trunk  to  the  arms  and  legs,  and 
frequently  can  be  seen  to  have,  as  it  were,  fresh  developments, 
fading  in  one  part  while  extending  to  others,  and  varying  in 
brightness  at  different  times.  Towards  the  end  of  the  first 
week  it  usually  begins  to  fade,  and  disappears  as  a  rule  before 
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the  tenth  or  twelfth  day.  After  the  rash  fades  desquamation 
begins,  and  this  is  usually  in  proportion  to  the  severity  of  the 
rash.  (Desquamation,  arthritic  pains,  and  albuminous  urine 
often  point  to  the  scarlatinal  nature  of  a  rash  previously 
regarded  as  trifling.)  .  At  times  the  scarlatina  rash  is  so  faint 
and  evanescent  as  to  elude  recognition.  Examination  by  good 
daylight  is  very  important  in  such  cases.  In  malignant  forms 
the  rash  is  sometimes  very  dusky  or  almost  petechial ;  in  other 
cases  it  is  patchy  and  shifting  in  its  appearance.  In  the  puer- 
peral form  the  rash  may  not  be  noticeable,  or  may  only  be 
traceable  as  slight  patches  on  the  hands  or  elsewhere. 

The  rashes  most  likely  to  be  mistaken  for  scarlatina  are  the 
belladonna  rash,  the  eruption  of  urticaria  when  the  white  parts 
of  the  wheals  are  absent,  and  some  forms  of  erythema.  This 
last  disease  has  probably  been  the  real  affection  in  some  patients 
said  to  have  been  repeatedly  attacked  by  scarlatina.  In  young 
infants  a  transient  erythema  or  roseola  sometimes  simulates 
scarlatina :  its  repetition  and  the  absence  of  sore  throat  serve 
to  distinguish  it.  The  bright  redness  and  the  copious  desquama- 
tion in  "Pityriasis  rubra  acuta"  have  sometimes  been  mistaken 
for  scarlet  fever.  In  "German  measles,"  the  rash  often 
resembles  scarlatina  so  closely  that  it  cannot  be  discriminated 
in  the  later  stage  of  the  eruption.  In  all  cases  of  doubtful  rash, 
the  character  of  the  tongue,  and  especially  the  presence  of  sore 
throat,  with  patches  on  the  tonsils  or  ulcerations,  constitute 
most  important  guides  ;  indeed,  when  the  rash  is  copious  we  must 
have  great  hesitation  in  admitting  its  scarlatinal  nature  if  there 
be  no  sore  throat.  Constitutional  disturbance  and  pyrexia  are 
present  in  all  degrees  in  scarlatina,  and  sometimes  are  so  slight 
as  to  evade  our  recognition.  Subsequent  desquamation  or 
peeling  of  the  skin  about  the  fingers  or  elsewhere,  and  the 
occurrence  of  albuminuria  about  the  tenth  to  the  twentieth  day 
often  clear  up  the  nature  of  a  doubtful  rash ;  but  occasionally, 
after  an  undoubted  attack  of  scarlatina,  no  definite  desquama- 
tion may  be  noticeable.  A  previous  attack  of  scarlatina  is  not 
an  absolute  protection  from  this  disease,  but  it  is  rare  to  find 
clear  evidence  of  a  second  attack.  There  is  great  variety  in 
the  predisposition  to  take  scarlet  fever.  A  person  may  have 
been  exposed  to  the  disease,  even  in  the  same  bed,  and  escape 
the  infection,  but  may  be  attacked  on  much  slighter  exposure 
later  on. 

An  eruption  of  roseola,  resembling,  to  some  extent,  that  of 
scarlatina,  sometimes  appears  before  the  small-pox  rash  comes 
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out.  It  is  likewise  found  after  vaccination,  and  re-vaccination. 
A  similar  redness  is  noticed  occasionally  in  enteric  fever  in 
its  early  stage,  and  in  connection  with  relapses.  (Roseola 
exanthematica.) 

The  Small-pox  eruption  (Variola)  appears  as  a  rule  on  the 
third  day,  but  sometimes  on  the  second,  fourth,  or  fifth.  In 
serious  cases  it  appears  early  as  a  rule.  The  stage  of  incuba- 
tion is  usually  about  a  fortnight.  Occasionally  a  "  roseola '^ 
precedes  the  true  small-pox  eruption,  giving  rise  to  the  idea  of 
scarlatina.  The  appearance  of  the  small-pox  rash  is  usually 
associated  with  a  distinct,  and  often  with  a  very  great  diminu- 
tion of  the  previous  febrile  disturbance  (see  Fig.  10,  p.  74), 
unless,  indeed,  in  the  graver  forms,  where  the  decline  may  be 
scarcely  noticeable.  The  eruption  appears  first  on  the  face  and 
neck  in  most  cases,  but  sometimes  on  the  palate,  the  wrists,  or 
the  trunk  ;  it  spreads  to  the  other  parts  in  a  day  or  two.  At 
the  beginning,  the  eruption  consists  of  red  papules  :  these  can 
be  felt  to  be  hard,  like  small  shot  embedded  under  the  skin. 
The  pimples  in  the  course  of  a  day  or  two  become  vesicular, 
but  the  contents  rapidly  become  purulent,  and  an  area  of 
inflammation  (areola)  appears  around  the  pustules ;  consider- 
able swelling  and  itching  of  the  skin  usually  accompany  a 
severe  eruption.  When  the  pustules  run  into  one  another  they 
are  called  '^  confluent "  ;  when  they  remain  quite  separate  the 
term  "  discrete  "  is  applied.  A  depression  in  the  centre  of  the 
pustule  usually  becomes  apparent  soon  after  it  is  formed,  but 
this  ''  umbilication,"  as  it  is  called,  does  not  always  occur,  and 
sometimes  it  becomes  effaced.  Each  pustule  is  multilocular. 
The  "  maturation  "  of  the  pustule  occurs  about  the  ninth  day. 
As  the  pustules  shrink  scabs  are  formed,  and  when  these  sepa- 
rate dark-coloured  stains  remain  for  a  time.  Depressed  marks 
or  ^-pits"  are  left  in  proportion  to  the  severity  of  the  case. 
The  small-pox  papules  may  often  be  felt  in  the  roof  of  the 
mouth,  the  soft  palate,  and  the  tongue ;  the  eruption  occurs, 
also,  in  other  parts  of  the  mucous  surface.  In  severe  cases, 
haemorrhages  are  seen  under  the  skin  as  well  as  inside  the 
pustules.  Haemorrhages  from  the  mucous  membranes  and  a 
few  papules  may  be  the  only  visible  manifestation  of  haemorr- 
hagic  small-pox. 

In  small-pox  modified  by  vaccination  (Varioloid),  the  eruption 
is  usually  less  abundant  and  is  not  often  confluent.  The  con- 
stitutional disturbance  may  be  considerable  or  but  slight.  The 
eruption  may  closely  resemble  that  of  unmodified  small-pox,  or 
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it  may  consist  simply  of  a  few  abortive  pimples  without  any 
proper  vesication  or  pustulation.  Vaccination  and  re-vaccina- 
tion lessen  the  chance  of  contracting  small-pox  very  materially. 
(For  diagnosis  see  below.) 

Chicken-pox  (Varicella)  resembles  small-pox  in  many  respects, 
but  it  is  essentially  vesicular,  although  it  may  be  pustular  where 
irritated ;  the  hard  nodular  papules  are  usually  absent.  The 
eruption  has  no  special  preference  for  the  face,  but  rather  for 
the  shoulders,  back,  and  hairy  scalp.  The  vesicles  are  pre- 
ceded by  an  eruption  of  red  spots,  but  slightly  elevated :  the 
lesion  is  altogether  much  more  superficial  than  in  small-pox 
and  there  are  no  dissepiments  in  the  vesicles.  The  eruption 
usually  appears  within  twenty-four  hours  of  the  preceding  dis- 
turbance, if  there  has  been  any,  but  frequently  this  is  slight.  A 
succession  of  separate  crops  of  the  eruption  can  often  be 
recognised  from  their  being  present  in  different  stages.  It  is 
an  infectious  disease,  but  usually  attacks  children  only.  It  is 
not  prevented  by  vaccination,  and  does  not  protect  the  patient 
from  small-pox. 

The  chief  difficulties  in  the  diagnosis  of  smcdl-pox  arise  in  the 
slighter  forms,  occurring  in  vaccinated  persons,  as  the  few 
pimples  which  appear  may  be  regarded  as  trivial,  especially 
if  the  patient  be  subject  to  acne.  In  some  forms  of  measles 
a  certain  resemblance  to  small-pox  arises  from  the  spots  in 
the  early  stage  being  unusually  hard,  or  from  the  dusky  hue 
and  hsemorrhagic  tendency  of  the  rash.  In  some  forms  of 
small-pox  also,  the  rash  resembles  measles  from  a  transient 
efflorescence  forming  a  basis  for  a  subsequent  papular  eruption. 
The  presence  or  absence  of  the  shot-like  papules  peculiar  to 
small-pox,  and  the  subsequent  course,  usually  guide  us  aright. 
A  pustular  eruption  in  syphilis  sometimes  resembles  small-pox 
very  closely,  especially  when  it  appears  after  great  general 
disturbance.  An  eruption  from  iodide  of  potassium,  usually 
papular  but  sometimes  pustular,  occasionally  simulates  small- 
pox. The  presence  of  the  loculi  and  the  umbilication  in  small- 
pox pustules  are  often  useful  in  guiding  us. 

Chicken-pox,  although  usually  differentiated  easily  enough 
from  small-pox^  is  sometimes  quite  undistinguishable  from  the 
modified  form  of  the  disease,  at  least  in  isolated  cases. 

The  Measles  eruption  (Rubeola,  Morbilli),  appears  usually  on 
the  fourth  day,  and  corresponds  with  an  exacerbation  of  the 
prodromal  fever.  (See  Fig.  11,  p.  76.)  It  appears  almost 
alwa3^s  on  the  face  first.     It  consists  of  elevated  red  spots  or 
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patches,  which  tend  to  assume  a  circular  or  crescentic  outline. 
At  first  the  skin  between  the  spots  is  not  red,  but  it  usually 
becomes  so  in  some  parts,  and  the  elevated  patches  often  coal- 
esce. The  eruption  spreads  from  the  face  to  the  trunk,  and 
from  the  trunk  to  the  limbs.  It  may  be  three  or  four  days 
Kefore  the  rash  attains  its  maximum  extent,  and  it  may  be 
fading  in  some  parts  as  others  become  affected.  The  rash 
fades  on  pressure  in  ordinary  cases,  but  in  grave  forms  the 
eruption  may  be  dusky  and  even  petechial.  Considerable 
swelling  of  the  skin  of  the  face  is  usually  obvious  in  measles. 
The  coincident  phenomena  generally  guide  us  aright  in  the 
early  stage  or  in  doubtful  cases  ;  running  at  the  nose  and  eyes, 
sneezing,  cough,  and  bronchitic  rales  are  very  common.  In 
cases  with  a  receding  or  undeveloped  rash  we  have,  at  times, 
grave  nervous  disturbance. 

The  eruptions  most  likely  to  be  confounded  with  measles 
are  copaiba  rash  (see  p.  116),  typhus,  roseola,  and  haemorrhagic 
small-pox  in  the  early  stage. 

The  German  Measles  rash  (Rubeola  Notha,  Roseola,  Rotheln, 
Rosalia,  Rubella)  resembles  at  times  measles  and  at  times 
scarlatina,  or  it  may  begin  with  a  resemblance  to  measles  and 
become  very  like  scarlatina.  It  does  not  show  such  a  pre- 
ference for  the  face  as  measles,  and  the  crescentic  character  is 
less  marked.  The  rash  may  be  very  abundant  with  but  a 
moderate  temperature  (102°  or  103°  F.).  It  usually  appears 
about  the  same  time  after  the  beginning  of  the  febrile  dis- 
turbance as  a  scarlatina  rash,  but  may  be  somewhat  later. 
There  may  be  slight  sore  throat,  but  seldom  any  distinct 
patches  or  ulceration.  There  may  be  coryza  and  slight 
bronchial  catarrh.  The  symptoms,  like  the  rash,  present  a 
combination  of  the  peculiarities  of  scarlatina  and  measles,  but 
the  whole  disease  is  usually  mild  and  of  short  duration,  and 
the  rash  disappears  in  three  or  four  days.  The  disease  is 
communicated  by  a  special  infection,  evidentl}"  different  from 
that  of  either  scarlatina  or  measles,  and  a  previous  attack  of 
one  or  both  of  these  diseases  does  not  protect  the  patient  from 
German  measles.  It  is  probable  that  this  disease  is  often 
involved  in  the  not  uncommon  reports  of  children  having  had 
measles  twice.  This  form  of  eruption  is  sometimes  confused 
with  a  copious  typhus  rash,  as  well  as  with  scarlatina  and 
measles.     It  also  resembles  the  copaiba  rash. 

The  Typhus  rash  appears  from  the  fourth  to  the  seventh  day, 
usually  about  the  fifth  day  from  the  first  signs  of  acute  illness. 


126  CUTANEOUS  ERUPTIONS. 

The  rash  is  but  rarely  absent  in  typhus  fever,  except  in  mild 
attacks  in  young  patients,  and  its  extent  and  depth  bear  a 
distinct  relation  to  the  severity  of  the  case.  It  is,  however, 
very  apt  to  be  overlooked  by  the  inexperienced,  owing  to  its 
delicate  tint,  to  its  brief  duration  in  some  cases,  or  to  the 
absence  of  good  daylight  for  the  examination.  Sometimes 
the  inexperienced  look  too  closely  into  the  skin,  and  so  fail 
to  see  the  mottled  rash,  which  becomes  more  evident  when 
looked  at  from  a  little  distance.  A  dirty  condition  of  the 
skin,  and  the  presence  of  flea  bites,  also  render  the  recognition 
of  a  typhus  rash  more  difficult.  Flea  bites,  indeed,  present  a 
considerable  resemblance  to  typhus  spots  in  certain  stages,  but 
the  central  minute  dark  dot  or  bite  can  often  be  recognised ; 
flea  bites  also  are  generally  aggregated  on  covered  parts  of  the 
body,  while  typhus  spots  are  often  seen  on  the  back  of  the 
hands.  Before  the  rash  appears  in  a  definite  form  there  is 
frequently  a  congestion  or  redness  of  the  skin,  well  shown  on 
pressing  with  the  fingers,  especially  over  the  back,  the  chest, 
and  the  belly.  This  condition  is  associated  with  suffusion  of 
the  eyes,  and  a  dingy  complexion. 

There  are  two  elements  in  the  typhus  rash,  which,  however, 
are  not  always  both  present — these  are  definite  spots  and  a 
more  general  mottling.  The  spots,  when  seen  immediately 
after  their  appearance,  are  usually  red,  perhaps  slightly  ele- 
vated, and  they  disappear  on  pressure.  They  vary  in  size  up 
to  about  a  quarter  of  an  inch  in  diameter,  and  are  irregular  in 
their  form.  In  a  day  or  so  they  become  dirty  looking,  and 
cease  to  disappear  on  pressure.  Fresh  spots  may  appear 
during  the  first  two  or  three  days  of  the  eruption,  but  these 
are  superadded  to  the  first  lot,  which  remain.  The  spots  ulti- 
mately become  bluish  or  reddish  brown  in  colour,  and  distinct 
petechise  or  subcutaneous  haemorrhages  are  not  unfrequently 
developed  in  the  typhus  spots.  In  addition  to  the  distinct 
spots  just  described,  we  usually  have  soon  after  they  appear  a 
general  mottling  of  the  skin,  as  if  there  were  a  "  subcuticular  " 
eruption  of  minute  spots.  This,  indeed,  may  be  the  only 
eruption  visible  in  certain  cases,  especially  in  the  mild  forms. 
This  mottling  requires  a  good  light  for  its  observation,  and  the 
chest  and  abdomen  should  be  well  bared  for  the  examination ; 
pressure  of  the  fingers  is  useful  in  ascertaining  the  presence  of 
this  rash.  The  term  '* mulberry  rash"  has  been  used  as 
descriptive  of  the  general  appearance  of  the  typhus  eruption. 
The  parts  on  which  the  eruption  first  appears  are  the  trunk. 
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more  especially  on  the  front,  the  parts  about  the  front  of  the 
shoulders,  and  sometimes  even  the  arms  and  hands.  The  legs, 
and  particularly  the  face,  are  less  affected,  but  when  the  rash 
is  copious  the  distribution  may  be  very  general.  The  rash 
persists  for  about  a  week  after  its  appearance,  fading  somewhat 
as  improvement  begins,  or  becoming  blue,  dark,  or  petechial  as 
death  approaches,  and  the  spots  continue  to  be  visible  on  the 
dead  body  if  the  rash  has  existed  for  some  time. 

A  second  attack  of  genuine  typhus  is  very  rare,  but  owing  to 
the  frequent  confusion  of  enteric  fever,  and  perhaps  pneumonia, 
with  this  disease,  the  mere  fact  of  a  former  attack  being  alleged 
cannot  be  much  relied  on,  but  special  inquiries  as  to  the  cir- 
cumstances under  which  the  illness  occurred,  and  as  to  its 
symptoms,  may  clear  up  the  doubts. 

The  eruptions  most  likely  to  be  confused  with  typhus  by  the 
inexperienced  are  those  of  measles,  German  measles,  and  flea 
bites.  A  rash  somewhat  resembling  that  of  typhus  appears 
occasionally  in  relapsing  fever.  A  much  more  common  error, 
however,  consists  in  overlooking  the  presence  of  the  rash  alto- 
gether. 

The  Enteric  Fever  eruption  is  almost  never  very  obtrusive,  and 
so  it  is  seldom  noticed  by  the  public  :  as  a  rule  it  requires  to 
be  carefully  looked  for.  It  appears  chiefly  on  the  trunk,  and 
especially  on  the  abdomen,  but  an  examination  of  the  back 
sometimes  discloses  the  only  spots  visible.  The  eruption  con- 
sists of  small  circular  rose-coloured  papules  (lenticular  spots) 
not  exceeding  one-eighth  of  an  inch  in  diameter;  they  are 
slightly  but  distinctly  elevated  ;  they  fade,  or  almost  disappear 
on  gentle  pressure,  and  they  fade  in  this  way  so  long  as  they 
last,  difl'ering  in  this  respect  from  the  typhus  spots.  The 
number  of  these  spots  in  a  case  of  enteric  fever  varies  exceed- 
ingly ;  in  some  cases  only  two  or  three  such  papules  can  be 
found  on  a  careful  search  of  the  whole  body,  and  in  others 
there  may  be  twenty  or  thirty  on  the  abdomen.  The  abund- 
ance of  the  eruption  bears  no  relation  to  the  severity  of  the 
case.  Some  cases  present  only  one  or  two  spots,  although 
carefully  examined  every  day,  and  frequently  no  eruption  can 
be  found  at  all.  The  spots  appear  in  successive  crops,  each 
crop  lasting  about  four  or  five  days  before  disappearing.  This 
feature  of  a  succession  of  rose  spots  is  most  important  in  the 
diagnosis.  It  can  be  demonstrated  by  marking  with  ink  all 
the  spots  visible  to-day,  say  with  a  circle,  those  which  appear 
to-morrow  with  a  triangle,  and  those  which  appear  next  with  a 
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square ;  by  the  time  these  last  appear,  the  first  marks  will  be 
found  empty  or  containing  only  the  merest  trace  of  a  spot. 
This  eruption  seldom  appears  before  the  seventh  day  of  the 
fever,  but  its  appearance  is  often  much  later.  Fresh  eruptions 
may  continue  to  appear  until  convalescence  is  fairly  estab- 
lished, and  they  may  appear  during  a  relapse,  even  although 
none  were  present  in  the  first  attack. 

In  addition  to  the  rose-coloured  lenticular  spots,  very  delicate 
blue  patches  (taches  bleuatres)  have  been  described  in  this 
fever  as  appearing  on  the  abdomen,  and  an  eruption  of 
sudamina  used  to  be  regarded  by  some  as  very  characteristic  of 
this  disease,  but  these  last  are  found  in  various  other  affections. 
(See  Sudamina  below.) 

The  chief  sources  of  fallacy  in  connection  with  the  eruption 
of  enteric  fever  are  : — (1)  An  imperfect  examination  of  the 
trunk  of  the  body.  (2)  Mistaking  the  presence  of  accidental 
pimples  for  true  "rose  spots";  the  marking  and  subsequent 
observation  of  these  bring  out  their  difference.  (3)  Typhus 
spots  when  freshly  out  sometimes  resemble  "rose  spots,"  as 
they  fade  on  pressure  at  this  time,  but  they  become  persistent 
after  a  day  or  two.  There  is  no  mottling  between  the  enteric 
rose  spots.  (4)  An  abundant  eruption  of  "rose  spots"  has 
sometimes  been  confounded  with  a  typhus  rash. 

(Enteric  fever  is  contagious  no  doubt  chiefly  through  the 
intestinal  excretions  :  it  frequently  affects  various  inmates  of  a 
house  about  the  same  time,  and  arises  very  often  from  bad 
drains  or  leaking  soil  pipes  and  contaminated  water  supply. 
This  may  operate  in  poisoning  milk,  which  seems  to  be  a 
very  suitable  vehicle  for  the  propagation  of  the  poison.  A 
previous  attack  does  not  seem  to  afford  much,  if  any,  protec- 
tion from  a  second.  Inquiry  into  these  matters  may  aid  the 
diagnosis. ) 

Sudamina  or  Miliary  Vesicles  are  minute  accumulations  of 
the  secretion  from  the  sweat  ducts,  arising  from  obstruction  to 
their  openings.  They  vary  in  size,  but  are  seldom  larger  than 
a  pin-head.  They  can  be  felt  as  giving  a  roughness  to  the 
surface  and  can  be  seen  in  good  light  as  glittering  points. 
Their  contents  are  usually  clear ;  occasionall}^  there  is  evidence 
of  inflammatory  action  in  their  contents  being  opaque  and 
their  bases  inflamed.  This  latter  condition  has  been  separated 
from  sudamina  by  some,  and  named  "miliaria." 

Sudamina  are  found  in  various  diseases,  characterised  by  much 
sweating,  and  have  no  specific  significance,  although  formerly 
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they  were  regarded  in  this  light.     They  are  common  in  enteric 
fever,  acute  rheumatism,  phthisis,  and  after  child-birth. 

Erysipelas  is  characterised  by  redness  of  the  skin,  the  in- 
flammation has  a  deeper  seat  than  in  erythema,  and  there  is 
usually  very  considerable  swelling  and  elevation  of  the  affected 
part.  The  redness  is  usually  pretty  sharply  defined  by  a  line 
bounding  the  part  affected,  and  it  extends,  as  a  rule,  in  a  con- 
tinuous way  from  one  part  to  another.  Vesication  is  not 
uncommon  in  erysipelas  if  severe,  and  even  the  deeper  sub- 
cutaneous tissue  may  be  involved  in  the  more  serious  forms 
(phlegmonous  erysipelas)  which  are  met  with  in  surgical 
practice.  Erysipelas  often  extends  from  wounds  or  sores^ 
especially  when  it  arises  from  infection ;  but  it  may  be 
idiopathic,  and  it  seems  at  times  to  arise  from  direct  exposure 
of  the  part  to  cold.  In  medical  practice  it  is  usually  found 
attacking  the  head  and  face,  causing  much  swelling  of  the 
loose  tissues  about  the  eyes  and  nose.  Or  it  may  attack  a 
limb,  or  beginning  in  one  leg  it  may  spread  up  the  thigh, 
and  crossing  over  come  down  the  other  leg.  It  occurs  in 
newly-born  children,  spreading  sometimes  from  an  unhealthy 
umbilicus,  but  it  may  appear  in  older  children  also,  apart 
from  any  open  sore.  It  may  attack  puerperal  women,  who 
are  specially  liable  to  such  infection,  and  in  some  cases  of 
undoubted  erysipelas  no  rash  may  be  visible ;  such  attacks  are 
usually  classed  as  puerperal  fever.  Sometimes  in  grave  forms 
of  erysipelas  the  patches  of  redness  are  irregular  and  fleeting, 
readily  escaping  notice.  In  connection  with  extreme  dropsy  of 
the  legs,  whether  the  skin  gives  way  or  is  punctured,  and 
sometimes  apart  from  any  oozing,  erysipelas  often  forms  a 
grave  complication. 

STAINING,   PIGMENTATION,   AND   DISCOLORATION   OF 

THE   SKIN. 

Subcutaneous  hemorrhages  are  recognised  by  their  being  un- 
affected on  pressure.  When  small,  the  words  "  petechias ''  or 
"ecchymoses"  are  used;  when  large,  the  term  "vibices"  is 
sometimes  applied.  These  haemorrhages  are  found  in  typhus 
fever,  in  small-pox,  in  purpura,  in  scurvy,  in  diseases  of  the 
liver  and  spleen,  and  in  the  terminal  stage  of  dropsy  and 
other  exhausting  diseases.  We  must  examine  for  any  history 
of  haemorrhage  from  the  nose,  gums,  or  bowels  in  cases  of 
purpura  or  of  the  haemorrhagic  diathesis ;  and  we  may  some- 
times find  sub-mucous  haemorrhages  in  the  mouth.     Purpura 
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also  occurs  in  connection  with  rheumatic  affections  of  the 
joints.  In  suspected  scurvy  we  inquire  for  a  history  of  de- 
privation of  vegetables  and  milk ;  this  may  readily  occur  in 
labourers  who  often  live  on  tea  and  bacon  and  bread.  The 
presence  of  spongy  gums,  and  foetid  breath,  and  the  existence 
of  pain  and  hardness  near  the  haemorrhagic  patches,  especially 
in  the  calf,  usually  guide  us  aright.  In  disease  of  the  liver, 
leukaemia,  etc.,  the  spots  of  haemorrhage  seem  to  be  due  to  a 
depraved  state  of  the  blood.  The  obstruction  of  a  large  vein 
may  lead  to  many  haemorrhagic  spots.  In  typhus  fever,  small- 
pox, and  measles,  subcutaneous  haemorrhage  is  an  indication  of 
the  gravity  of  the  attack.     (See  also  Chap,  ix.,  Haemorrhages.) 

Port-wine  stains,  ncevi,  moles,  etc,  need  only  be  mentioned 
here.  Their  existence  since  childhood  and  their  general 
appearance  usually  prevent  any  misconception. 

Discoloration  of  the  skin  sometimes  results  from  external 
agencies,  as  the  application  of  iodine  or  nitrate  of  silver. 
Frequently  repeated  poulticing  and  blistering  may  likewise 
give  rise  to  a  dark  mottling  or  pigmentation  of  the  skin. 
On  the  legs,  especially  of  old  people,  but  also  in  some  others, 
we  often  find  considerable  darkening  and  mottling  from  the 
patients  sitting  much  with  their  legs  near  the  fire.  The  site  of 
old  chronic  ulcers  often  presents  much  staining. 

Of  medicines  administered  internally,  nitrate  of  silver  may 
be  mentioned  as  giving  rise  to  a  dark  bluish  discoloration  of 
those  parts  of  the  skin  exposed  to  the  light.  This  is  a  rare 
accident  nowadays,  but  with  such  an  alteration  in  colour, 
especially  in  one  subject  to  epileptic  fits,  we  must  inquire 
whether  this  remedy  has  been  used. 

The  yellow  tinge  of  jaundice  is  described  elsewhere,  and 
some  of  the  conditions  most  likely  to  be  confounded  with  it 
are  there  referred  to.  (See  Chapter  xii.)  Associated  some- 
times with  jaundice,  but  also  occurring  independently  of  it, 
we  have  at  times  localised  yellow  patches,  chiefly  about  the 
eyelids,  but  sometimes  elsewhere  (xanthelasma)  :  occasionally 
the  yellow  discolorations  are  associated  with  distinct  firm 
tumours  of  small  size  occurring  in  various  parts  (xanthoma). 

Chlorosis,  syphilis,  malarial  fevers,  and  cancers  may  all 
produce  an  unhealthy  colour  and  complexion.  In  phthisis 
also  we  sometimes  see  considerable  pigmentation  about  the 
cheek-bones  and  around  the  orbits;  discoloration  of  the  face 
also  occurs  in  some  chronic  renal  and  splenic  affections. 

Great   exposure   to  the   air  and  weather,   associated   with 
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uncleanliness,  gives  rise  to  a  darkening  of  the  skin  with 
brownish  spots  and  freckles,  and  sometimes  a  more  general 
and  uniform  discoloration  (vagabondismus).  Sailors  and  others 
exposed  to  tropical  climates  have  frequently  a  swarthy  look, 
and  the  influence  of  race  must  not  be  forgotten. 

In  **  pityriasis  versicolor "  there  are  defined  patches  of 
brownish  discoloration,  with  minute  scales,  situated  usually  on 
the  chest  or  at  least  on  the  trunk ;  the  parasitic  nature  of  this 
eruption  can  be  demonstrated  by  scraping  off  a  few  scales, 
digesting  in  liquor  potassae,  and  examining  by  the  microscope. 
The  branching  growths  of  the  parasite  and  the  aggregation 
of  spores  in  bunches  are  shown  in  the  diagram  (Fig.  29). 


Fig.  29. — Microsporon  Furfur,  the  vegetable  parasite  of 
Pityriasis  Versicolor.  Drawn  by  Dr.  John  Wilson. 
(Dr.  M'Call  Anderson.) 

Pregnancy  is  very  often  characterised  by  considerable  pig- 
mentation. It  is  chiefly  marked  around  the  nipple,  about 
the  linea  alba,  and  on  the  face.  In  uterine  tumours,  and  in 
other  forms  of  uterine  disease,  there  are  often  distinct  brownish 
patches  on  the  face,  chiefly  on  the  brow,  but  other  parts  may 
also  be  affected  (chloasma  uterinum). 

In  Addison's  disease,  the  pigmentation  affects  chiefly  the  face, 
the  exposed  parts  of  the  neck,  the  backs  of  the  hands,  the  axil- 
lary and  umbilical  regions,  the  genitals  and  the  inner  aspect  of 
the  thighs.  This  discoloration,  described  as  '*  bronzed  skin," 
resembles  the  tint  of  a  mulatto,  but  in  some  parts  the  dis- 
coloration is  darker  or  almost  black.  In  many  cases  consider- 
able assistance  is  experienced  by  finding  brownish  stains  or 
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black  streaks  on  the  buccal  mucous  membrane  and  on  the 
tongue  and  the  nipples,  although  these  also  may  occur  in  other 
conditions.  The  constitutional  symptoms  associated  with  the 
pigmentation  in  Addison's  disease  are  those  of  asthenia  rather 
than  of  emaciation,  combined  with  great  feebleness  of  the 
muscles,  including  the  heart  itself.  Pains  in  the  back  and 
vomiting  are  not  uncommon.  The  disease  may  be  complicated 
with  pulmonary  phthisis,  or  disease  of  the  vertebrae,  but  the 
diagnosis  can  be  most  safely  arrived  at  when  the  prostration 
and  typical  discoloration  seem  otherwise  inexplicable.  It  is 
commonest  in  young  male  adults ;  greater  care  is  required  in 
the  diagnosis  in  the  case  of  women,  and  especially  if  there  be 
any  uterine  irregularity.  The  presence  of  hepatic  or  renal 
disease  ought  also  to  make  us  more  guarded  in  our  diagnosis  in 
cases  of  bronzing. 

White  patches  of  skin  may  result  from  cicatrices  of  all  kinds. 
White  streaks  are  seen  in  connection  with  atrophic  lesions  of 
the  skin,  which  may  be  associated  with  evidence  of  atrophy  or 
defective  formation  elsewhere.  White  vertical  lines  on  the 
abdominal  walls  are  found  habitually  in  women  who  have  borne 
children  :  they  sometimes  guide  us  in  forming  an  opinion  as  to 
this  fact.  They  arise  from  previous  distension  :  similar  streaks 
are  found  in  persons  of  both  sexes  and  in  children,  in  connec- 
tion with  overdistension  from  former  dropsical  swellings  of  the 
belly.  White  patches  from  simple  absence  of  pigment  in  the 
skin  are  named  "  vitiligo  "  or  **  leucoderma "  :  around  the 
margin  of  the  white  patch  there  is  an  increase  or  deepening  of 
the  natural  colour  of  the  skin.  Absence  of  pigment  in  the 
skin,  hair,  and  choroid  constitutes  "  albinism.'' 

SYPHILITIC   ERUPTIONS. 

Syphilitic  eruptions  assume  nearly  every  variety  of  appear- 
ance found  in  disease  of  the  skin.  It  is  of  more  importance  to 
recognise  an  eruption  as  syphilitic  than  to  define  its  special  form. 

The  following  points  for  such  a  discrimination  are  given  by 
Dr.  Tilbury  Fox: — 1.  Previous  syphilitic  infection,  as  evi- 
denced by  the  history,  by  cicatrices  of  the  primary  sores,  etc. 
2.  The  symmetry  of  syphilitic  eruptions.  3.  Their  so-called 
"copper  colour":  dull  red  at  first,  becoming  reddish  yellow- 
brown.  4.  A  tendency  to  circular  form  of  the  patches.  5. 
The  scales  when  present  are  very  light  and  small.  6.  The 
crusts  are  thick,  greenish,  or  black,  and  adhere  firmly  ;  vesicles 
are  flat,  and  do  not  rupture  readily ;  ulceration  is  common,  the 


I 


NAILS.  133 

surface  ashy  grey,  and  the  edges  sharp.  7.  Pain  and  itching 
in  the  parts  are  not  usually  troublesome.  8.  Polymorphism  : 
papules,  pustules,  and  tubercles  co-exist  in  the  same  subject, 
or  one  form  of  eruption  gradually  assumes  the  character  of 
another. 

As   to   the   different   periods   of    syphilitic   eruptions   he   gives   the 
following  chart : — 

1st  period — Syphilitic  fever,  with  transient  hypersemia  of  the  skin, 
giving  rise  to  roseola,  etc.  (about  the  same  time  as  the  sore  throat — 
a  few  weeks  after  infection). 
2nd  period — Hypersemia  and  infiltration  about  the  sebaceous  glands — 
syphilitic  acne. 

Hypersemia  and  deposit  in  the  hair  follicles,  syphilitic  lichen. 
In  the  derma — papular,  and  tubercular,  squamous  and  pus- 
tular syphilis. 

About  the  nerves — syphilitic  herpes  and  pemphigus. 

3rd    period — Characterised    by    changes    in    pre-existing    syphilitic 
formations  which  lead  to  syphilitic  ulceration,  exostosis,  etc. 

In  congenital  syphilis  we  look  for  mucous  tubercles  at  the 
anus  or  mouth,  red  patches  or  pustules  on  the  buttocks,  ankles, 
or  hands,  subacute  onychia,  fissures  at  the  lips ;  a  history  of 
"snuflfles"  at  birth,  and  the  presence  of  notched  teeth  or  of 
old  keratitis  or  profound  deafness  are  important. 

AFFECTIONS  OF  THE  NAILS. 

Affections  of  the  nails  sometimes  serve  to  indicate  constitu- 
tional disorders  :  there  are  also,  of  course,  local  affections  of 
the  parts. 

Curving  of  the  nails  is  observed  along  with  a  clubbed  shape 
of  the  finger  ends,  in  cases  of  phthisis  ;  sometimes  the  curving 
exists  without  any  of  the  clubbing  referred  to.  This  deformity 
is  not  limited  to  phthisis,  but  is  found  in  various  chronic  states 
tending  to  atrophy.  It  may  be  found  in  cardiac  and  aneurys- 
mal disease,  and  in  the  latter  is  sometimes  on  one  side  only. 

Atrophy  of  the  nails,  shown  by  much  curving,  yellowish- 
brown  discoloration,  cracking,  etc.,  may  result  from  lesions 
of  the  nerves,  or  from  disease  of  the  spinal  cord,  and  are  found 
at  times  even  in  hemiplegia.  Cases  are  reported  of  shedding 
of  the  toe  nails  repeatedly  in  locomotor  ataxy. 

Transverse  white  marks,  or  thinned  portions  in  the  nails,  are 
sometimes  clearly  seen  after  serious  illnesses,  such  as  fevers. 
We  may  occasionally  avail  ourselves  of  them  in  checking  the 
history  or  the  dates  supplied  by  a  patient;  a  mark  of  this  kind 
half  way  up  the  nail  may  be  reckoned  as  indicating  an  illness 
three  or  four  months  previously. 
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The  nails  are  sometimes  shed  in  pityriasis  rubra,  and  in  severe 
eczema  affecting  their  neighbourhood.  In  psoriasis  and  pityr- 
iasis rubra,  the  nails  are  often  affected,  becoming  dingy, 
thickened,  curved,  grooved,  and  dirty  looking. 

Onychia,  inflammation  of  the  matrix  of  the  nail  with  sup- 
puration beneath  it,  and  loosening  of  its  attachments,  is  occa- 
sionally due  to  syphilitic  disease.  Strumous  disease  may  also 
determine  inflammation  of  the  nails.  Parasitic  diseases  some- 
times affect  the  nails  (favus  and  ringworm). 

GLANDULAR  AFFECTIONS. 

Affections  of  the  lymphatic  glands  afford  many  indications 
of  general  constitutional  states.  They  are  often,  however, 
merely  dependent  on  local  irritation.  Thus  a  sore  on  the  foot 
or  leg,  perhaps  of  a  trivial  nature,  may  by  the  strain  of  walk- 
ing give  rise  to  enlargement  and  tenderness  in  the  femoral 
glands ;  the  anatomical  relationship  of  the  lymphatics  serves 
to  indicate  the  connection  of  these  with  the  leg,  instead  of  the 
genital  organs  as  might  at  first  be  supposed.  In  the  neck, 
also,  the  ^posterior  cervical  glands  may  be  enlarged  from  the 
irritation  of  an  eczema  of  the  scalp,  past  or  present,  and  not 
as  the  result  of  constitutional  syphilis.  A  chain  of  small  hard 
glands  in  this  situation,  however,  constitutes  an  important 
indication  of  constitutional  syphilis,  in  the  absence  of  any  super- 
ficial cause  for  their  enlargement.  The  inguinal  glands  are 
often  enlarged,  and  sometimes  proceed  to  suppuration,  from 
the  irritation  of  a  gonorrhoea,  or  of  a  soft  chancre  on  the 
penis :  indeed,  the  history  of  suppurating  buboes  and  the 
presence  of  cicatrices  in  the  groin  are  to  be  regarded  as  evi- 
dence of  some  local  irritation  in  the  genital  organs,  rather  than 
a  proof  of  constitutional  syphilis ;  this  may,  however,  coexist 
with  the  other.  The  typical  form  of  glandular  enlargement  in 
the  groin  due  to  constitutional  syphilis,  consists  rather  in  the 
presence  of  a  group  of  moderately  enlarged,  painless,  and 
moveable  or  rolling  glands,  which  proceed  to  suppuration  only 
in  exceptional  cases. 

Enlargement  of  the  glands  elsewhere  may  be  due  to  syphilis 
in  the  exceptional  case  of  a  primary  sore  being  contracted  in 
some  unusual  situation :  a  general  affection  of  the  whole 
glandular  system  is  also  found  at  times  in  constitutional 
syphilis. 

Enlargement  of  the  glands  serves  as  a  valuable  indication 
of  an  affection  of  the  system  in  certain  forms   of  cancer  or 
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epithelioma;  malignant  tumours  of  the  breast  aflfect  the  axillary 
glands,  malignant  growths  in  the  throat  affect  the  cervical 
glands,  and  so  on.  Even  deep-seated  diseases  may  reveal 
themselves  by  such  glandular  affections,  as  in  the  case  of 
malignant  growths  at  the  base  of  the  skull  involving  the 
glands  in  the  neck,  and  cancer  of  the  abdominal  organs 
affecting  some  part  of  the  lymphatic  system  within  our  reach. 

Enlargement  of  the  anterior  cervical  glands  is  due  in  the 
immense  majority  of  cases  to  a  scrofulous  constitution,  and 
their  presence,  or  the  evidences  of  their  former  existence,  from 
the  scars  and  cicatrices  left,  frequently  serve  to  indicate  this 
taint.  They  may,  however,  be  due  to  some  of  the  other 
causes  referred  to  in  this  section.  These  scrofulous  glands 
sometimes  remain  chronically  enlarged,  although  free  from 
pain.  In  persons  of  a  weak  constitution,  the  lymphatic  glands 
are  sometimes  enlarged  from  exposure  to  cold  and  other  com- 
paratively slight  causes  which  would  not  affect  a  robust 
person.  Scrofulous  glands  may  occasionally  be  felt  through 
the  abdominal  walls  in  cases  of  tabes  mesenterica,  but  owing 
to  the  swelling  and  tension  of  the  belly  so  frequently  present 
in  such  cases,  very  often  we  cannot  detect  glandular  swellings, 
even  of  large  size  :  the  administration  of  chloroform  may  relax 
the  abdomen,  and  so  allow  a  satisfactory  examination  to  be 
made. 

A  generalised  enlargement  of  the  lymphatic  glands  is  so 
often  associated  with  Leukceinia,  that  it  is  well  to  examine  the 
blood  microscopically  when  they  are  thus  affected.  The  rela- 
tive proportion  of  white  blood  corpuscles  to  the  red  corpuscles 
varies  greatly  even  in  health,  and  it  is  often  considerably 
increased  in  anaemia  and  also  in  cancerous  affections,  but  when 
the  proportion,  as  estimated  carefully  in  various  fields  of  the 
microscope,  amounts  to  1  in  20  or  1  in  10,  the  case  may  be 
regarded  as  one  of  leukaemia ;  the  proportion  is  often  higher, 
and  the  white  corpuscles  may  even  equal  the  red  in  number. 
(See  Examination  of  the  Blood,  Chapter  ix.)  In  such  cases  we 
must  see  if  there  is  any  enlargement  of  the  spleen.  Leukaemia 
may  exist  with  enlargement  of  the  lymphatics  alone  (lymphatic 
leukaemia),  or  with  enlargement  of  tlie  spleen  alone  (splenic 
leukaemia),  or  both  forms  of  enlargement  may  be  present. 
General  enlargement  of  the  lymphatic  glands  may  exist 
without  leukaemia,  although  dependent  on  some  grave  consti- 
tutional affection;  the  name  "Hodgkin's  Disease"  is  sometimes 
applied  to  this  special  variety;  but  it  is  applied  by  others,  in  a 
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more  general  sense,  to  cases  of  various  kinds  with  lymphatic 
enlargements  (lymphadenosis),  usually  with  some  affection  of 
the  spleen  also,  whether  the  white  blood  corpuscles  are  slightly 
or  enormously  increased.  In  such  cases  there  is  sometimes  a 
complication  from  the  presence  of  mediastinal  or  abdominal 
tumours  (lymphoma)  of  a  similar  nature ;  these  may  give  rise  to 
exudations,  and  so  the  case  may  be  mistaken  for  a  pleurisy  or 
peritonitis  occurring  in  a  scrofulous  subject. 

Enlargement  of  the  cervical  glands  is  of  habitual  occurrence 
in  scarlet  fever  ;  it  sometimes  appears  very  early  in  the  disease, 
before  the  other  symptoms  have  been  developed,  but  usually 
comes  on  about  the  second  or  third  day  of  the  illness,  or  even 
later.  It  is  specially  marked  in  the  grave  forms  with  serious 
affection  of  the  throat ;  in  young  children,  the  enlarged  glands 
may  appear  like  a  collar  surrounding  the  neck,  this  is  always 
a  very  serious  indication.  Glandular  affections  in  connection 
with  ulceration  of  the  throat,  appearing  late  in  the  course  of 
the  fever,  are  always  of  special  gravity.  In  scarlatina,  these 
glands  often  suppurate  and  lead  to  extensive  sloughing. 

Glandular  enlargements  in  the  neck,  especially  about  the 
angle  of  the  jaw,  are  sometimes  found  in  diphtheria  and  other 
forms  of  sore  throat  and  tonsillitis,  but  they  seldom  suppurate 
or  attain  the  size  or  extent  common  in  scarlet  fever. 

Parotitis. — Inflammation  and  suppuration  of  the  parotid  may 
be  due  to  scarlet  fever,  from  the  general  invasion  of  the  glands 
in  this  region.  Parotitis  is  a  sequela  of  typhus  which  is  not 
uncommon.  It  is  but  rarely  seen  in  relapsing  and  other  fevers 
or  in  erysipelas. 

Parotitis  may  also  occur  as  a  special  affection,  due  to  a  speci- 
fic infection,  viz.,  *' mumps."  It  is  very  liable  to  spread  in 
schools  :  the  period  of  incubation  is  about  a  fortnight.  This 
disease  attacks  children  chiefly,  but  not  exclusively,  and 
especially  between  five  and  fifteen  years  of  age.  Sometimes 
it  is  unilateral  but  usually  double.  There  is  considerable  pain, 
especially  on  moving  the  jaws,  and  a  certain  amount  of  fever 
and  constitutional  disturbance  is  common.  This  form  of  paro- 
titis seldom  proceeds  to  suppuration,  but  it  sometimes  sets  up 
a  purulent  otitis.  Occasionally  affections  of  the  breast  or 
testicle,  by  metastasis,  have  been  observed. 

An  affection  of  the  parotid,  differing  from  mumps,  associated 
with  marked  swelling  and  even  suppuration,  may  depend  on 
the  implication  of  the  lymphatic  glands  in  its  vicinity  rather 
than  on  inflammation  of  the  parotid  itself. 
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The  Salivary  Glands  when  much  swollen  or  affected  with 
calculi  usually  come  under  the  notice  of  surgeons. 

The  Suhmaxillary  Gland  may  be  inflamed  and  enlarged  from 
various  causes.  A  brawny  hardness  going  on  to  suppuration 
in  this  region  is  occasionally  found  from  extension  of  inflam- 
matory processes  in  adjacent  parts.  It  occurs  idiopathically 
also,  and  seems  to  be  closely  connected  with  erysipelas,  and  at 
times  diphtheria.  Such  deep-seated  cellulitis  is  known  as 
Angina  LudovicL 

Plague,  Glanders,  etc. — Acute  glandular  swelling  (buboes)  in 
the  axilla,  groin,  and  neck  are  found  as  a  rule  in  the  Plague, 
associated  often  with  carbuncles  and  other  evidence  of  serious 
disturbance,  but  this  disease  is  not  now  prevalent  in  Europe. 

Glandular  swellings  are  likewise  found  in  connection  with 
glanders  and  farcy,  occurring  in  men  infected  from  horses, 
asses,  and  mules ;  sometimes  pustular  eruptions  and  discharges 
from  the  nose  likewise  appear. 


THE  JOINTS. 

The  joints  should  be  examined  in  all  cases  in  which  they 
seem  painful.  When,  from  the  presence  of  fever  or  any  other 
cause,  we  suspect  the  existence  of  acute  rheumatism,  gout,  or 
pyaemia,  we  must  make  a  careful  search  in  the  joints  for  any 
swelling  or  tenderness.  In  syphilis,  also,  the  history  of  pain  in 
the  joints  is  often  important.  The  presence  of  chronic  disease 
of  the  joints,  or  the  evidence  of  past  mischief  in  them,  may 
often  throw  light  on  the  scrofulous,  rheumatic,  or  gouty  tend- 
encies of  a  patient ;  the  evidence  of  old  disease  in  the  joints, 
or  former  suppuration,  may  serve  to  explain  the  existence  of 
lardaceous  disease  of  the  viscera.  Local  disease  of  the  joints 
comes  for  the  most  part  under  the  care  of  the  surgeon ;  the 
discrimination  of  the  various  lesions  from  one  another,  and 
from  hysterical  aff'ections,  which  occasionally  assume  this  form, 
must  be  sought  in  surgical  works. 

On  the  border  line  between  medicine  and  surgery  is  the  form 
of  disease  popularly  called  "  rheumatic  gout,''  but  more  correctly 
named  '' rheumatoid  arthritis,''  or  '^chronic  rheumatic  arthritis"; 
this  is  characterised  by  more  or  less  pain,  and  especially  by 
enlargement  of  the  ends  of  the  bones,  and  deformity  or 
**  nodosity  of  the  joints  ";  the  parts  involved  are  often  twisted 
out  of  their  position.  The  knuckles  are  perhaps  the  parts 
most  frequently  involved  in  the  early  stage,  but  all  the  joints 
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of  the  limbs,  and  even  the  articulations  of  the  jaw,  may  be 
more  or  less  affected.  A  certain  crackling  sensation  is  often 
experienced  on  placing  one  hand  over  the  joints  while  moving 
or  manipulating  them  with  the  other.  Although  essentially  a 
chronic  disease,  the  patient  may  have  acute  or  subacute  attacks 
superadded ;  we  then  find  redness,  swelling  with  effusion,  and 
tenderness  :  in  some  cases  there  may  be  a  considerable  resem- 
blance to  gout.  Enlargement  of  the  ends  of  the  bones  always 
implies  an  old  standing  affection ;  osseous  deposits  may  like- 
wise exist  in  the  adjoining  ligamentous  tissues,  and  may  even 
be  found  lying  loose  in  the  joints.  The  general  health  is 
usually  deteriorated,  and  the  articular  mischief  often  dates 
from  some  debilitating  or  exhausting  illness. 

Enlargement  of  the  ends  of  the  bones,  and  other  osseous 
growths  and  deformities  resulting  from  spontaneous  fractures, 
are  met  with  occasionally  in  cases  of  locomotor  ataxy ;  or  the 
cartilages  may  become  eroded  giving  rise  to  crackling  sounds 
on  manipulation,  and  even  to  spontaneous  dislocation  :  the 
large  joints  are  those  chiefly  affected  in  this  disease.  Chalky 
deposits  in  the  joints  sometimes  simulate  the  deformity  of 
rheumatoid  arthritis,  and  some  doubt  may  remain  in  certain 
cases  till  the  deposits  are  exposed  by  ulceration.  Enlargement 
of  the  ends  of  the  bones,  with  the  appearance  of  ^^  double 
joints,"  occurs  in  children  as  one  of  the  characteristics  of 
rickets.     (See  Bones.) 

In  acute  articular  rheumatism  (''rheumatic  fever")  pain  in  the 
joints  is  usually  an  early  symptom,  although  there  may  be 
high  fever  for  a  day  or  two  before  this  becomes  pronounced. 
When  the  pains  are  present  in  various  joints  (polyarticular) 
we  can  seldom  mistake  the  nature  of  the  illness.  But  when 
the  joints  of  the  spine  seem  the  only  parts  affected,  we  may 
indeed  be  in  doubt,  as  pain  of  this  kind  often  arises  from 
serious  disease  of  the  bones,  or  from  certain  affections  of  the 
spinal  cord,  or  of  its  membranes.  For  this  reason  any  case  of 
rheumatism,  with  acute  symptoms,  involving  the  back  chiefly, 
without  any  swelling  of  the  joints  in  the  limbs,  must  always 
be  scrutinised  carefully  during  its  progress,  as  many  mistakes 
arise  from  applying  the  name  "  rheumatism "  to  such  an 
illness ;  pain  in  the  limbs,  with  great  tenderness  on  handling 
them,  may  be  present  in  the  spinal  affections  referred  to,  and 
this  tends  further  to  simulate  rheumatism ;  more  rarely,  cere- 
bral meningitis  may  be  characterised  by  hyperaesthesia  in  this 
way,    and    cerebro-spinal    meningitis    usually   presents    this 


RHEUMATISM.  139 

symptom.  When  the  patient  is  known  to  have  had  articular 
rheumatism  previously,  the  case  is  so  far  simplified ;  a  rheu- 
matic attack  may  be  confined  chiefly  to  the  back,  but  it  usually 
involves  other  joints  also  during  some  part  of  its  course. 

Acute  rheumatism  usually  produces  very  marked  swelling, 
with  considerable  effusion  into  the  joints,  and  along  with  this 
there  is  often  redness  of  the  skin,  and  almost  always  great 
pain,  especially  on  disturbing  their  position  in  any  way,  so 
that  the  patient  becomes  very  helpless,  and  dreads  the  least 
shaking  of  his  bed.  The  mischief  in  the  joints  appears  very 
suddenly ;  it  is  sometimes  very  fleeting,  shifting  about  from 
one  limb  or  one  set  of  joints  to  another,  or  from  one  side  of 
the  body  to  the  other.  Relapses  are  ver}^  common  in  this 
disease,  and  one  attack  seems  to  predispose  to  another.  We 
inquire  in  cases  of  this  kind  for  the  history  of  any  previous 
attacks,  or  any  exposure  to  cold  and  wet,  and  also  for  any 
hereditary  tendency  to  rheumatism.  We  must  always  make  a 
careful  search  for  the  evidence  of  cardiac  mischief,  which  may 
exist  apart  from  any  thoracic  symptoms ;  there  is,  however, 
usually  more  or  less  pain  in  the  chest  when  pericarditis  is 
present.  The  temperature  of  the  patient  is  a  very  important 
symptom  in  rheumatism ;  a  strict  watch  must  be  kept  on  it  if 
it  seems  to  be  rising  very  high.  AVith  such  elevations  we  may 
have  alarming  delirium,  coma,  or  other  cerebral  symptoms, 
although  the  articular  pains  may  be  but  slight  or  may  even 
have  greatly  diminished.  Sweating  is  habitual  in  acute  rheu- 
matism, and  the  urine  is  usually  high-coloured  and  loaded 
with  urates. 

In  children,  the  joint  affection  in  rheumatism  is  often  so 
slight  and  fleeting,  that  the  disease  is  apt  to  be  overlooked, 
or  attributed  to  "  growing  pains."  In  such  cases,  swelling  and 
pain  about  the  feet  are  often  the  most  marked  features :  in 
older  subjects,  pains  in  the  heels,  of  an  obscure  but  severe 
character,  seem  often  to  be  essentially  rheumatic  in  nature. 
These  slight  attacks  in  children  may  be  complicated  with 
endocarditis  or  pericarditis,  and  may  lay  the  foundation  of 
permanent  cardiac  disease. 

Chronic  forms  of  rheumatism  are  found  in  elderly  people, 
apart,  it  may  be,  from  any  previous  acute  attacks.  This 
affection  is  characterised  by  pain  and  stiffness  of  the  joints, 
and  the  muscles  and  tendinous  structures  are  also  more  or 
less  involved.  In  other  cases  we  have  the  complication  of 
rheumatic  arthritis. 
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Qitasi-rheumatic  affections  of  the  joints  occur  in  scarlatina  and 
relapsing  fever.  In  the  former  the  articular  affection  occurs 
usually  after  the  first  violence  of  the  fever  is  over,  and  often 
coincides  with  the  period  of  albuminuria  and  cutaneous 
desquamation.  There  is  not  usually  much  swelling  in  the 
joints,  but  the  pain  is  sometimes  very  considerable.  (For 
more  serious  articular  affections  in  scarlatina,  see  Pyaemic 
affections  of  joints,  p.  142.) 

In  relapsing  fever,  pains  in  the  joints  occur  at  the  beginning 
of  the  febrile  attack,  and  often  add  materially  to  the  general 
suffering.  They  may  also  return  with  the  relapse.  The  pre- 
sence of  high  fever  and  of  articular  pains  in  this  disease 
simulates  acute  rheumatism  very  closely,  but  the  epidemic 
character  of  relapsing  fever,  and  its  complete  absence  for 
years  together  in  this  country,  prevent  any  very  frequent 
errors  in  this  respect.  Here  also  the  joints  are  but  little 
swollen  as  compared  with  the  usual  form  of  rheumatism. 
Arthritic  pains  and  swelling  occur  in  connection  with  pur- 
pura (see  pp.  129  and  143),  and  also  with  the  Haemorrhagic 
Diathesis  (see  Chapter  ix..  Haemorrhages). 

Gonorrhoeal  rheumatism  (gonorrhoeal  synovitis)  is  compara- 
tively a  rare  affection.  It  must  not  be  supposed  to  include  all 
the  cases  of  chronic  articular  pains  in  patients  who  have  had 
at  some  time  a  gonorrhoeal  discharge.  Gonorrhoeal  rheumatism 
arises  during  the  period  of  the  urethral  discharge.  It  is  rare, 
but  not  unknown,  in  the  female  sex.  It  usually  attacks  the 
knee  joint,  but  it  may  involve  various  joints  in  succession, 
and  even  the  synovial  sheaths  of  the  tendons.  Its  appearance 
may  be  marked  by  a  diminution  in  the  discharge.  It  tends  to 
recur  with  a  subsequent  gonorrhoeal  infection,  or  even  with 
other  forms  of  urethral  irritation,  or  it  may  linger  as  a  more 
chronic  affection  associated  with  a  gleety  discharge,  or  even 
after  this  has  disappeared ;  recurring  disease  is  apt  to  lead  to 
serious  destruction  or  to  stiffness  of  the  joint;  although  the 
health  suffers  seriously,  the  patients  seldom  die  of  the  disease. 
Occasionally  this  gonorrhoeal  rheumatism  is  associated  with 
ophthalmia  at  its  commencement,  and  with  iritis  in  its  later 
stages.  As  a  rare  occurrence  we  may  have  undoubted  pyaemic 
synovitis  from  gonorrhoea,  with  its  usual  gravity. 

Gout  manifests  itself  by  pain  and  swelling  in  the  joints, 
associated  with  more  or  less  general  disturbance ;  and  it 
appears  both  in  acute  and  chronic  forms.  Gout  has  a  special 
tendency  to  affect  the  ball  of  the  great  toe,  especially  in  the 
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first  attack,  but  almost  any  joint  may  be  involved ;  previous 
injury  renders  a  joint  particularly  liable  to  the  gouty  inflam- 
mation, and  this  may  determine  the  site  of  the  seizure.  The 
joint  becomes  exceedingly  painful  in  an  acute  attack,  especially 
if  it  be  the  first;  there  is  usually  great  swelling,  redness  or 
lividity,  and  tension ;  the  veins  are  usually  much  swollen,  and 
after  the  tension  subsides,  oedema  of  the  part  remains,  and  the 
skin  desquamates.  The  paroxysms  of  pain  have  a  marked 
tendency  to  nocturnal  exacerbations.  The  fever  is  usually 
much  less  than  in  rheumatism,  and  its  intensity  seems  more 
distinctly  related  to  the  local  inflammation.  General  dis- 
turbance and  especially  gastric  disorder,  characterised  by 
aciditj^,  may  be  regarded  as  usual,  and  cranips  in  the  muscles 
are  not  uncommon.  Alarming  symptoms  referable  to  the 
stomach,  heart,  or  nervous  system  sometimes  occur  in  con- 
nection with  gouty  attacks,  or  with  a  recession  of  the  articular 
affection.  The  fleeting  and  erratic  forms  of  attack  common  in 
rheumatism  are  not  found  in  gout. 

The  personal  and  family  histories  are  very  important  in  the 
diagnosis  of  gout  in  doubtful  cases.  Gout  is  rare  in  Scotland, 
except  among  the  upper  classes,  although  not  uncommon 
amongst  working  men  and  hospital  patients  in  London.  It  is 
more  common  in  men  than  in  women,  and  seldom  appears  till 
the  patient  is  about  40  years  of  age.  The  influence  of  heredity 
is  very  strongly  marked,  and  this  may  determine  an  attack  in 
those  who  are  very  careful  in  their  living.  The  habits  of  the 
patient  as  to  excess  in  eating  and  drinking  are,  however,  very 
important ;  the  use  of  malt  liquors  and  wines  predisposes  to 
gout  much  more  strongly  than  even  a  free  use  of  spirits. 
Excess  in  the  use  of  animal  food  is  likewise  potent  in  produc- 
ing gout.  The  connection  of  lead-poisoning  with  gout  seems 
also  to  be  so  frequent,  in  London  at  least,  as  to  assist  in  the 
diagnosis.  The  occurrence  of  renal  affections  in  gout  is  like- 
wise common,  and  should  be  inquired  into,  and  the  state  of  the 
heart  and  arteries  should  likewise  be  investigated. 

Testing  the  gouty  condition,  by  finding  crystals  of  uric  acid 
in  the  serum  of  the  blood,  is  recommended  by  Garrod :  two 
drachms  of  the  serum  of  the  blood  are  to  be  placed  in  a  flat 
glass  dish  and  set  aside  to  evaporate  slowly ;  it  is  first  acidu- 
lated slightly  with  acetic  acid,  and  a  fine  linen  fibre  is  intro 
duced  into  it ;  when  the  fluid  has  been  reduced  to  the 
consistency  of  a  jelly,  this  fibre  is  found  crusted  over  with 
crystals   of  uric   acid   if  the   blood  be  derived   from    gouty 
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patients,  but  there  are  no  crystals  from  the  blood  of  those  free 
from  this  taint. 

Chronic  forms  of  gout  become  developed  from  repetitions  of 
the  acute  affection.  In  gout  the  tendency  is  for  the  recurrences 
to  be  more  and  more  frequent,  with  less  distinct  causes  for  each 
attack.  The  joints  are  also  apt  to  become  permanently  changed, 
particularly  from  the  deposit  of  chalky  masses  in  their  struc- 
tures. These  are  called  "chalk  stones"  (or  "tophi,"  i.e.,  con- 
cretions) ;  they  consist  chiefly  of  urate  of  soda  along  with 
animal  matter ;  their  composition  may  be  determined  as  in  the 
case  of  urinary  calculi.  Sometimes  these  concretions  give  rise 
to  small  abscesses,  and  in  this  way  become  exposed.  They  are 
found  in  various  joints.  Before  they  become  visible  the 
diagnosis  of  these  hard  masses  in  the  joints  may  be  doubtful, 
as  they  may  simulate  some  enlargement  of  the  ends  of  the 
bones.  Assistance  is  afforded  at  times  by  finding  similar  small 
concretions  in  the  ear,  especially  in  the  helix,  varying  in 
appearance  from  the  minutest  possible  vesicle  beneath  the  skin 
to  a  bead-like  nodule  resembling  a  pearl. 

The  constitutional  symptoms  in  chronic  gout  vary  consider- 
ably ;  dyspeptic  disorders  form  the  leading  feature  in  such 
cases. 

Pycemic  affections  of  the  joints  occur  in  many  cases  of  pyaemia 
as  they  arise  in  surgical  practice.  With  these  we  have  no 
concern  here.  Affections  of  this  kind  occur  after  childbirth, 
sometimes  at  a  considerable  time  after  delivery,  associated  it 
may  be  with  evidence  of  suppuration  elsewhere  {pelvic  abscess, 
phlebitis,  pycetrda,  etc.).  Essentially  the  same  kind  of  articular 
mischief  occurs  also  sometimes  in  scarlatina.  This  puerperal 
and  scarlatinal  form  of  pysemic  arthritis  is  limited  to  one  joint 
in  some  cases,  but  in  others  various  joints  are  affected.  Such 
illnesses,  although  always  serious,  are  not  necessarily  fatal. 
Pysemic  disease  of  the  joints  sometimes  occurs  also  after  certain 
forms  of  pneumonia,  with  typhoid  symptoms,  and  after  enteric 
and  some  other  fevers.  When  suppuration  is  known  to  be 
going  on  in  a  case,  we  must  always  regard  articular  pains  with 
great  suspicion;  gonorrhoea  has  been  known  to  give  rise  to  true 
pysemia,  and  gonorrhoeal  rheumatism  is  regarded  by  some  as  a 
mild  form  of  this  disease. 

Pyaemia,  with  affection  of  the  joints,  sometimes  occurs  in  an 
idiopathic  form,  as  it  may  be  called,  that  is,  without  any  obvious 
cause.  In  such  cases  the  symptoms  may  resemble  those  of 
enteric  fever,  although  shiverings  are   usually  present  in  a 
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more  pronounced  form.  In  obscure  cases  it  is  well  to  examine 
the  various  joints  as  to  swelling,  redness,  and  tenderness  to 
pressure. 

Pyaemic  joints  are  usually  painful,  but  sometimes  the  pain  is 
not  well  marked ;  tenderness  is  very  generally  present  even  in 
such  cases.  The  pyaemic  affection  has  but  little  of  the  fleeting 
or  shifting  character  of  acute  rheumatism,  but  we  may  see, 
even  in  fatal  cases,  the  implications  of  certain  joints  followed 
by  their  recovery,  and  it  may  be  the  supervention  of  mischief 
in  others.     Actual  pointing  of  a  pysemic  joint  may  take  place. 

ArticAilar  pains  tvith  subcutaneous  hcemorrhages  occur  both  in 
purpura  and  scurvy.  There  is  a  disease,  "  Peliosis  rheumatica" 
or  ''  Purpura  rheumatica,"  in  which  fresh  developments  of 
articular  pains  and  of  hsemorrhagic  spots  appear  together,  and 
there  may  be  haemorrhages  elsewhere  as  well ;  it  is  regarded 
by  some  as  a  mere  coincidence  of  purpura  with  a  rheumatic 
attack.  In  scurvy  the  articular  pains  and  stiffness  of  joints, 
due  to  the  fibrinous  effusions  found  in  this  disease,  are  often 
so  permanent  as  to  lead  to  the  idea  of  rheumatic  instead  of 
scorbutic  disease.  Affections  of  the  joints  are  also  found  in 
the  "Haemophilia."     (See  Chapter  ix..  Haemorrhages.) 

Syphilitic  affections  of  the  joints  occur  in  a  slight  form  in  what 
is  termed  the  secondary  stage.  But  the  more  severe  and  per- 
sistent pains  occur  later,  among  the  tertiary  symptoms,  when 
nodes,  etc.,  become  developed.  These  pains  usually  affect 
several  joints,  and  especially  involve  the  larger  joints ;  they 
have  a  very  marked  tendency  to  nocturnal  exacerbations,  and 
the  pains  are  often  evidently  present  in  the  bones  as  well  as 
the  joints.  Other  evidences  of  syphilis  usually  coexist  with 
these  pains  when  they  are  severe.  This  manifestation  of 
syphilis  has  much  value  in  judging  of  the  history  of  a  doubtful 
case. 

BONES. 

Affections  of  the  bones  come  so  much  more  under  the  notice 
of  surgeons  that  we  must  refer  to  surgical  treatises  for  informa- 
tion on  this  subject :  only  a  few  points  of  special  importance  to 
the  physician  claim  attention  here. 

Congenital  malformations  of  the  skull  and  spinal  column  (Enceph- 
alocele  and  Spina  Bifida),  with  protrusion  of  the  brain  and 
spinal  cord,  or  of  the  membranes,  are  often  important  as  fur- 
nishing the  explanation  of  convulsive  or  paralytic  symptoms. 

Affections  of  the  skull  are  met  with  in  Rickets,  Hydrocephalus, 
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and  Syphilis  whether  this  is  congenital  or  acquired.  The 
enlarged  head  of  rickets  may  be  mist-aken  for  the  slighter  forms 
of  hydrocephalus  :  the  head,  however,  has  more  of  a  square 
shape  in  rickets,  more  of  a  globular  form  in  hydrocephalus  : 
the  top  of  the  head  is  usually  flatter  in  rickets ;  and  although 
the  sutures  and  fontanelles  are  often  unduly  wide  in  both,  we 
can  sometimes  trace  the  thickened  edges  of  the  rickety  bones 
forming  distinct  ridges  where  the  sutures  are.  In  both  dis- 
eases the  small  face  often  contrasts  with  the  enlarged  head, 
but  this  is  usually  more  striking  in  hydrocephalus :  in  this 
disease  also  the  eyes  appear  strikingly  prominent  from  the 
balls  being  directed  downward,  and  from  the  exposure  of  a 
large  portion  of  the  upper  part  of  the  white  sclerotic. 

Great  thinning  of  the  bones  of  the  skull  (Cranio-Tabes)  is 
found  as  an  early  symptom  in  rickets  and  also  in  congenital 
syphilis.  By  searching  with  the  finger  over  the  occipital  and 
adjoining  portion  of  the  parietal  bone,  in  particular,  little 
patches  about  the  size  of  the  point  of  the  finger  may  be 
detected  so  soft  and  thin  as  to  feel  like  membrane.  A  more 
general  thinning  of  the  bone  may  also  be  recognised,  so  that  it 
feels  like  parchment.  On  the  other  hand,  thickenings  of  the 
bone  may  be  encountered  in  congenital  syphilis,  when  it 
involves  the  skull,  so  that  four  bony  eminences  may  surround 
the  fontanelle,  as  described  by  Parrot.  Syphilitic  affections  of 
the  skull  in  the  adult,  with  nodes  or  with  suppuration  and 
necrosis  (corona  veneris),  are  well  known  to  surgeons :  they 
may  likewise  point  the  physician  to  mischief  within  the 
cranium,  giving  rise  to  nervous  lesions. 

Old  depressions  of  the  skull  or  painful  cicatrices  have  to  be 
searched  for  and  considered  in  certain  cases  of  epilepsy. 

The  examination  of  the  head  by  auscultation  and  percussion 
will  be  mentioned  in  the  study  of  nervous  symptoms  in 
Chapter  vi. 

Periostitis^  Necrosis,  Ostitis,  Caries. — These  are  usually  re- 
garded as  purely  surgical,  but  they  may  have  many  close 
relationships  with  internal  disease.  Syphilitic  periostitis  and 
nodes  affecting  the  skull  have  been  already  alluded  to,  but  it 
is  often  important  to  search  on  the  tibia  for  evidence  of  old 
lesions  of  this  class  in  suspected  syphilis.  Present  or  past 
periostitis,  necrosis,  and  caries  may  throw  light  on  the  consti- 
tutional tendency  of  the  patient,  or  of  his  relatives,  and  may 
point  to  certain  pulmonary  or  cerebral  disorders  being  in  all 
probability  tubercular  ;  or  such  affections  may  give  the  clue  to 
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the  diagnosis  of  lardaceous  disease  of  the  kidney,  liver,  spleen, 
and  intestines.  All  such  affections  of  the  bones  are  usually  so 
obvious,  and  are  almost  always  attended  with  so  much  pain, 
that  they  can  scarcely  be  overlooked.  Occasionally,  however, 
in  young  subjects,  acute  periostitis  and  "  necrosial  fever"  may 
simulate  a  general  disorder,  and  may  be  readily  mistaken  for 
typhoid  or  some  other  fever,  at  least  for  a  time  :  the  diagnosis 
may  become  further  complicated  by  its  giving  rise  to  pyaemic 
pericarditis,  pleurisy,  nephritis,  etc.  In  connection  with  peri- 
ostitis it  may  here  be  stated  that  necrosis  sometimes  occurs  as 
a  sequela  of  enteric  fever.  Deep-seated  pains  in  the  bones, 
with  marked  nocturnal  exacerbations,  may  afford  indications 
of  syphilitic  disease. 

Enlargement  of  the  epiphyseal  extremities  of  the  bones  is  a 
notable  symptom  in  rickets  :  it  occurs  chiefly  in  the  wrists 
and  ankles,  but  it  shows  itself  also  in  "  beading "  at  the 
junction  of  the  ribs  with  the  costal  cartilages,  constituting  the 
'^  rachitic  rosary."  These  rickety  enlargements  may  some- 
times be  confused  with  the  swellings  due  to  congenital 
syphilis  found  at  the  epiphyses  also :  but  while  both  are 
affections  of  infancy,  the  syphilitic  lesion  is  common  under  six 
months,  while  rickety  changes  in  the  bones  are  seldom  pro- 
nounced till  some  months  later.  In  syphilitic  affections  in- 
volving the  arms  the  child  may  appear  to  be  paralysed  from 
this  cause,  and  this  ''  pseudo-paralysis "  may  assist  the 
differential  diagnosis.  These  deposits  may  suppurate,  but 
they  seldom  open  into  the  joints.  Although  the  ends  of  the 
bones  are  the  common  sites  of  the  syphilitic  lesion  they  some- 
times lead  to  local  enlargements  in  the  shafts,  and  when 
they  involve  the  phalanges  we  have  the  variety  termed 
"dactylitis  syphilitica." 

In  the  form  of  disease  termed  "  Acute  rickets  "  the  enlarge- 
ments are  very  rapidly  developed,  and  present  more  pain 
than  the  mere  tenderness  of  ordinary  rickets.  This  form  of 
disease  has  been  shown  by  Dr.  Barlow  to  depend  on  acute 
hsemorrhagic  lesions  due  to  scurvy  or  to  some  tendency  allied 
thereto.  It  may  coexist  with  true  rickets,  but  it  may  occur 
without  any  manifestation  of  this  disease. 

Enlargement  of  the  ends  of  the  bones  due  to  rheumatism 
has  been  discussed  under  Joints.     (See  p.  137.) 

Distmiion  of  the  long  hones  is  found  to  a  notable  extent  in 
rickets.  In  the  ribs  it  leads  to  the  occurrence  of  various 
forms  of  "  pigeon  breast "  :  this  deformity  will  be  referred  to 
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and  its  meaning  discussed  in  Chap.  xvi.  In  the  lower  limbs  it 
is  seldom  present  to  any  striking  extent,  unless  the  child  has 
begun  to  walk,  or  at  least  to  stand,  and  so  the  worst  cases  of 
rickets,  early  developed,  do  not  show  much  deformity  of  the 
legs,  as  the  child  never  walks.  The  distortion  resulting  is  best 
understood  if  we  imagine  all  the  natural  curves  and  twists  of 
the  long  bones  intensified  to  a  greater  or  less  degree  :  some- 
times this  is  enormous  ;  but  the  bones  may  be  twisted,  from 
accidental  causes,  in  quite  different  directions  from  the  normal 
curves.  The  bones  of  the  upper  extremity  are  also  often 
distinctly  curved,  particularly  in  those  patients  who  have  been 
too  badly  affected  with  rickets  to  allow  of  their  standing  or 
attempting  to  walk.  In  such  cases  the  little  patient  sitting  in 
bed,  and  moving  himself  from  side  to  side  with  his  arms,  pro- 
duces a  curving  of  the  bones  there  from  the  weight  of  his 
body  falling  upon  them  instead  of  on  the  legs.  The  clavicles 
are  often  so  sharply  bent  as  to  suggest  the  idea  of  a  fracture. 
Softening  of  the  bones  in  adults  (Mollities  ossium)  is  chiefly  of 
importance  from  its  distorting  the  spine  and  pelvis  of  women 
during  the  child-bearing  period.  It  is  associated  with  obscure 
pains,  and  from  the  distortion  the  woman's  stature  may  be 
diminished  to  the  extent  of  two  or  three  inches.  Although 
much  commoner  in  women,  it  occasionally  affects  men,  and  the 
ribs  and  sternum  may  be  implicated  as  well  as  the  bones  of 
the  limbs,  pelvis,  and  spine. 

Distortions  of  the  Spine  must  be  studied  as  to  whether  they 
are  permanent,  or  whether  they  disappear  on  taking  the 
weight  off  the  vertebral  column.  We  also  ascertain  whether 
they  are  lateral  (skoliosis) ;  or  angular,  with  projection  backward 
of  the  spinous  processes  (kyphosis) ;  or  if  there  is  a  general 
bulging  backwards  of  the  dorsal  and  lumbar  regions,  with 
slight  projection  forward  of  the  cervical  portion,  such  as  arises 
from  general  weakness  or  softness  of  the  bones,  as  in  rickets ; 
or  if  there  is  a  *'  saddle-back "  appearance,  with  projection 
forward  of  the  lumbar  and  lower  dorsal  region,  and  backward 
of  the  upper  dorsal  and  cervical  portion  of  the  spine  (lordosis). 
The  lateral  distortion  is  found  chiefly  in  girls  of  poor  physique; 
such  deformities,  even  when  extreme,  do  not  give  rise  to 
paralysis.  Lateral  curvatures  also  result  from  pleurisy  with 
retraction  of  one  side  of  the  chest,  especially  when  this  occurs 
in  childhood  ;  and  any  inequality  in  the  lower  limbs,  or  arrest 
in  growth,  such  as  occurs  in  infantile  paralysis,  tends  to  pro- 
duce this  deformity.     Angular  curvature  is  found  in  caries  of 
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the  vertebrae  (Pott's  disease),  and  is  often  associated  with 
abscess  in  various  parts,  with  severe  neuralgic  pains,  and  with 
paralysis.  The  deformity  named  Lordosis  or  ^^  Saddle-back  " 
occurs  at  times  as  an  independent  affection  from  weakness  or 
wasting  of  the  muscles  of  the  back,  but  it  is  chiefly  interesting 
to  physicians  as  one  of  the  leading  peculiarities  of  pseudo- 
hypertrophic muscular  paralysis. 

With  regard  to  skin  diseases,  the  following  works  may  be  consulted: — 
Hebra  and  Kaposi,  "On  Diseases  of  the  Skin,"  translated  for  the  New 
Sydenham  Society,  5  vols.,  London,  1866-80.  —  Sir  Erasmus  Wilson, 
**  Lectures  on  Dermatology,"  4  vols.,  London,  1871-78. — M^Call  Anderson, 
"Treatise  on  Diseases  of  the  Skin,"  London,  1887. — Neumann,  "Text-book 
of  Skin  Diseases,"  translated  by  Dr.  Pullar,  London,  1871. — Tilbury  Fox, 
"  Skin  Diseases,"  3rd  edit.,  London,  1873. — Duhring,  "Practical  Treatise  on 
Diseases  of  the  Skin,"  3rd  edit.,  Philadelphia,  1882. — v.  Ziemssen,  "Hand- 
book of  Diseases  of  the  Skin,"  by  various  contributors.  New  York,  1885. — 
Jamieson  (W.  A.),  "Diseases  of  the  Skin  ":  with  plates,  Edin.  1888. 

For  illustrations  of  skin  disease,  see  Sir  Erasmus  Wilson,  "  Portraits  of 
Diseases  of  the  Skin,"  London,  1848-55. — Hebra  und  Elfinger,  "Atlas  der 
Hautkrankheiten, "  Wien,  1856-76. — "Atlas  of  Portraits  of  Diseases  of  the 
Skin,"  New  Sydenham  Society,  London,  1861-84.— Tilbury  Fox,  "Atlas  of 
Skin  Diseases "  (based  on  Willan  and  Bateman's  Delineations),  London, 
1877.— Neumann  (J.),  "Atlas  der  Hautkrankheiten,"  Wien,  1890.— Leloir 
(H.)  et  Vidal  (E.),  "  Traite  descriptif  des  maladies  de  la  peau,  symptomatolo- 
gie  et  anatomie  pathologique,"  4to,  Paris,  1889 — . 

For  febrile  eruptions — Murchison,  "Treatise  on  the  Continued  Fevers," 
3rd  edit.,  London,  1884  ;  this  contains  coloured  illustrations  of  the  eruptions 
in  typhus  and  enteric  fevers. — Murchison,  "Observations  on  the  Period  of 
Incubation  of  Scarlet  Fever  and  some  other  Diseases  "  (Trans.  Clinical  Socy., 
Vol.  XL),  London,  1878. — Finlayson  (J.),  "Collation  of  recent  authorities 
on  the  Infective  and  the  Incubation  period  in  contagious  fevers  and  diseases, " 
Glasgow  Medical  Journal,  May,  1889.  — "  Reynolds'  System  of  Medicine," 
Vol.  I.,  London,  1866  ;  and  other  systematic  works  on  medicine. — Treatises 
on  diseases  of  children  also  contain  much  that  is  important  here,  such  as 
West,  "Lectures  on  the  Diseases  of  Infancy  and  Childhood,"  7th  edit., 
London,  1884. — Eustace  Smith,  "Practical  Treatise  on  Diseases  of  Children," 
London,  1884. — Keating,  "Cyclopaedia  of  the  Diseases  of  Children,"  4  vols. 
Philad.  1889-90. 

The  nails  and  hair  are  discussed  in  works  on  skin  diseases. 

The  glandular  diseases  are  treated  of  in  surgical  works  ;  also  in  works  ori 
medicine  in  connection  with  Leukaemia,  Hodgkin's  disease,  etc. ;  e.g.,  Cowers, 
"Splenic  Leucocythaemia,  and  Hodgkin's  Disease,"  in  "Reynolds'  System  of 
Medicine,"  Vol.  V.,  London,  1879.— Hodgkin's  paper  appeared  in  Med.  Chir. 
Trans.,  Vol.  XVII.,  London,  1832.— Bennett,  "Leucocythaemia,"  Edinburgh, 
1852. 

For  joint  affections — Garrod,  on  "  Gout,  Kheumatic  Arthritis,  and  Rheu- 
matism," in  "Reynolds'  System,"  Vol.  I.— R.  Adams,  "Treatise  on  Rheuma- 
tic Gout,  with  Atlas,"  2nd  ed.,  London,  1873.— Garrod  (A.  E.),  "A  treatise  on 
Rheumatism  and  Rheumatoid  arthritis,"  Lond.  1890  (with  a  bibliography). 
—Lane  (H.)  and  Griffiths  (C.  T.),  "The  rheumatic  diseases  (so  called),"  Lond., 
1890.— For  joint  affection  in  Ataxy,  see  Charcot,  "Lectures  on  Diseases  of 
the  Nervous  System,"  translated  for  New  Sydenham  Society,  2  vols.,  Lon- 
don, 1877-81 ;  also  "  Transactions  of  Clinical  Society,"  Vol.  XVIII. ,  London, 
1885. 

For  diseases  of  bones,  surgical  works  must  be  consulted,  or  special  treatises. 
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such  as  Jones  (T.),  "Diseases  of  the  Bones,"  Lond.  1887. — See  also  articles  on 
Rickets  and  Syphilis  in  works  on  diseases  of  childhood,  especially  Roger, 
**  Recherches  Cliniques  sur  les  Maladies  de  I'Enfance,"  Tome  II.  (Syphilis), 
Paris,  1883. — Parrot  (J.),  "La  Syphilis  her^ditaire  et  la  Rachitis,"  Paris,  1886 
(with  plates). — Parrot  (and  others),  "Transactions  of  the  International 
Medical  Congress,"  Vol.  IV.,  p.  35,  London,  1881.— Taylor  (R.  W.),  "Syphi- 
litic Lesions  of  the  Osseous  System  in  Infants  and  Young  Children,"  New 
York,  1875. — Barlow  and  Judson  Bury,  "Rachitis,"  in  Keating's  "Cyclo- 
paedia of  the  Diseases  of  Children,"  Vol.  2,  Philad.  1889.— Barlow,  "Cases 
of  Acute  Rickets,"  Med.  Chir.  Trans.,  Vol.  LXVI.,  London,  1883.— Lees  and 
Barlow,  "Relationship  of  Cranio-Tabes  to  Rickets  and  Congenital  Syphilis," 
Pathol.  Trans.,  Vol.  XXXIL,  London,  1881.— Barlow,  "  Craniotabes, " 
Heath's  "Dictionary  of  Practical  Surgery,"  London,  1886. 
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CHAPTER  V. 

EXAMINATION  OF  THE  ORGANS  OF  SPECIAL  SENSE  : 
TESTING  OF  CRANIAL  NERVES. 

AN  examination  of  the  organs  of  special  sense  is  often 
called  for  in  the  study  of  nervous  symptoms. 
The  investigation  here,  as  elsewhere,  resolves  itself  into  an 
objective  and  subjective  division.  Under  the  "  Objective  "  we 
include  those  indications  of  disease  obvious  to  the  observer,  or 
at  least  capable  of  demonstration  by  some  reliable  test. 
Under  the  *' Subjective  "  we  have  various  symptoms  for  the 
existence  of  which  we  have  to  rely  more  completely  on  the 
mere  statements  of  the  patient,  although  these  also  may  be 
susceptible  of  some  confirmation.  As  these  two  sets  of 
symptoms  often  pass  into  each  other,  no  separation  of  them 
will  be  made  in  this  chapter. 

THE   NOSE. 

The  sense  of  smell  is  tested  by  applying  a  phial  charged  with 
very  distinct  odours  to  the  nostril :  one  nostril  should  be  tested 
at  a  time,  the  other  being  compressed,  and  the  mouth  also 
should  be  kept  shut :  the  phial,  likewise,  should  be  kept  closed 
till  the  moment  it  is  required.  If  the  smell  be  not  appreciated 
in  this  way,  the  mouth  may  be  kept  open  while  the  scent  is 
being  sniffed  up,  or  strongly  flavoured  materials  may  be  given 
to  be  tasted  or  applied  in  such  a  waj^-  as  to  allow  the  odour  to 
ascend  by  the  posterior  nares.  The  odour  may  be  blown  into 
the  mouth  and  the  person  directed  to  breathe  out  through  his 
nose.  The  patient  may  likewise  be  questioned  regarding  his 
recognition  of  flavours  in  his  food  or  drink,  as  it  has  been 
clearly  ascertained  that  much  of  what  we  discern  by  the  mouth 
is  really  due  to  the  sense  of  smell,  and  that  those  who  are 
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affected  simply  with  a  loss  of  smell  from  nervous  lesion 
(anosmia),  are  incapable  of  discriminating  the  flavour  of  many 
articles  of  diet  (wines,  coffee,  cheese) :  such  persons  frequently 
tell  us  that  both  smell  and  taste  are  nearly  gone,  and  may 
complain  more  of  the  loss  of  taste,  as  they  call  it,  than  of  the 
loss  of  smell. 

Electrical  stimulation  of  the  olfactory  nerve,  when  normal,  is 
said  to  be  associated  with  the  sensation  of  an  odour  of  phos- 
phorus :  this  test  is  painful,  and  is  not  often  used. 

Certain  fallacies  beset  our  investigation  of  this  sense.  1. 
The  presence  of  strongly  pungent  vapours  or  solids  (ammonia, 
snuff,  etc.)  may  be  recognised  by  those  quite  destitute  of 
smell,  from  the  action  of  these  as  irritants  on  the  branches  of 
the  fifth  nerve  :  such  things,  therefore,  must  be  avoided  as 
tests :  asafoetida,  valerian,  musk,  lemon,  lavender,  camphor, 
etc.,  are  suitable  for  this  purpose  :  it  is  well  to  use  both 
pleasant  and  disagreeable  odours  while  testing.  2.  Smell  may 
seem  lost,  from  some  imperfection  in  the  nasal  cavity,  apart 
from  any  nervous  lesion :  transient  swelling  of  the  mucous 
membrane  from  a  common  cold,  or  more  serious  alterations  in 
the  hard  or  soft  parts  (rhinitis,  ozaena,  polypus,  etc.),  are 
frequent  sources  of  imperfection  in  the  sense  of  smell :  in  such 
cases  smells  may  possibly  still  be  appreciated  (especially  as 
flavours)  by  way  of  the  posterior  nares  :  in  other  cases  the 
nasal  affection  may  have  actually  impaired  the  terminal 
branches  of  the  olfactory  nerve  in  the  mucous  membrane.  3. 
In  facial  paralysis,  probably  from  some  difficulty  in  directing 
the  odorous  current  forcibly  upward  to  the  olfactory  tract,  in 
sniffing  it^  there  is  sometimes  an  imperfect  sense  of  smell  in 
the  paralysed  nostril,  without  any  real  defect  in  the  first  nerve. 
A  dryness  of  the  nostril  may  likewise  cause  a  defect  in  smell, 
— the  tears  flowing  down  the  cheek  instead  of  into  the  nasal 
duct  in  certain  cases  of  facial  paralysis.  Disorders  of  the  fifth 
nerve  may  also  produce  changes  in  the  state  of  the  mucous  mem- 
brane and  its  secretions,  and  so  impair  the  acuteness  of  smell. 

Anosmia,  or  loss  of  smell,  as  a  single  lesion,  is  sometimes 
met  with  in  connection  with  injuries  to  the  head,  especially  in 
fracture  of  the  skull,  probably  from  actual  rupture  of  the 
filaments  of  the  nerve.  When  due  to  cerebral  tumours  and 
the  like,  other  nerves  also  are  usually  involved  and  not  the 
first  nerve  alone.  Anosmia  has  been  known  to  result  from 
exposure  to  exceeding  powerful  smells,  forming  thus  an 
interesting  comparison  with  blindness  from  dazzling  light. 
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When  anosmia  is  associated  with  hemianaesthesia,  from 
cerebral  causes,  the  two  are  on  the  same  side, — that  is  on  the 
opposite  side  from  the  presumed  lesion  in  the  brain.  On  the 
other  hand,  when  anosmia  is  associated  with  aphasia  and  gross 
lesions  of  the  temporo-sphenoidal  lobe,  the  olfactory  nerve  is 
implicated  on  the  same  side  as  the  cerebral  lesion.  It  seems 
certain  that  the  centre  in  the  brain  for  smell  is  on  the  same 
side  as  the  peripheral  organ.  This  centre  is  located  by  some 
authorities  in  the  uncinate  gyrus. 

Hyperosmia,  or  excessive  acuteness  of  smell  is  found  in 
certain  cases  of  hysteria,  and  apparently  also  at  times  in  the 
hypnotic  state.     It  has  been  recognised  likewise  in  the  insane. 

Perversions  of  smell  and  the  associated  perversions  of  taste,  as 
distinguished  from  a  pure  loss  or  excess  of  these  senses,  are 
almost  entirely  limited  to  cases  of  insanity,  or  other  serious 
affections  of  the  brain  and  nervous  centres,  including  hysteria. 
Such  perversions  are,  no  doubt,  intimately  associated  with  the 
delusions  from  which  the  insane  sometimes  suffer  when  they 
imagine  that  they  are  themselves  foetid  and  putrefying,  or  that 
they  are  asked  to  eat  filth,  or  that  attempts  are  being  made  to 
poison  their  food.  The  occurrence  of  *^  a  bad  smell"  consti- 
tutes sometimes  the  aura  ushering  in  an  epileptic  fit.  Occa- 
sionally a  patient  is  conscious  of  a  bad  smell,  really  present  in 
his  case,  say  from  gangrene  of  lung  or  foetid  eructations  in 
dyspepsia,  when  the  attendants  may  have  a  difficulty  in 
recognising  its  presence,  because  of  its  only  coming  occasion- 
ally with  special  coughs  or  eructations. 

The  use  of  certain  medicines,  as  phosphorus  and  some 
metallic  salts,  may  likewise  produce,  at  times,  disagreeable 
sensations  in  the  organs  of  smell  and  taste.  The  use  of 
bismuth  may  give  rise  (probably  from  the  presence  of  an 
impurity)  to  an  odour  of  garlic  in  the  breath  which  may  be 
perceived  by  the  patient  and  also,  more  commonly,  by  the 
attendants. 

Chronic  discharge  from  the  nose  is  sometimes  simply 
catarrhal,  but  it  is  usually  foetid  (ozsena),  and  often  depends  on 
disease  of  the  bones  which  can  be  detected  by  the  probe. 
Such  a  discharge,  in  children,  from  one  nostril  only,  is  always 
suggestive  of  the  presence  of  a  foreign  body  in  the  nose. 
Foetor  from  the  nose  may  be  distinguished  from  foetor  due  to 
gangrene  of  lung,  or  from  that  of  sore  throat,  disordered 
stomach,  carious  teeth,  etc.,  by  testing  the  breath  while  the 
mouth  and  the  nostrils  are  closed  alternately. 
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** Running  from  the  nose"  is  one  of  the  features  of  "  coryza'' 
or  catarrh  of  the  nasal  passages  and  sinuses  connected  with 
them :  it  is  a  leading  feature  of  a  "  cold  in  the  head,"  and  also 
forms  a  prominent  symptom  in  the  invasion  of  measles.  The 
obstruction  to  the  breathing  through  the  nose  observed  in 
infancy,  and  known  as  "  snuffles,"  is  usually  due  to  syphilis. 

THE  EYE. 

The  examination  of  the  eye  affords  indications  of  the 
greatest  variety  and  importance.  No  allusion  will  be  made 
here  to  diseases  of  the  eye  itself,  unless  in  so  far  as  these  bear 
on  medical  diagnosis,  or  unless  they  might  lead  to  confusion  or 
error. 

The  yellow  discoloration  of  the  conjunctiva  is  discussed  else- 
where in  connection  with  jaundice.  For  the  various  points 
bearing  on  the  diagnosis  of  jaundice,  and  on  the  colour  of  the 
sclerotic,  see  Jaundice,  Chapter  xii. 

Opacities  of  the  cornea,  traces  of  old  iritis,  and  the  like,  are 
sometimes  useful  as  indicating,  along  with  notched  teeth,  deaf- 
ness, and  other  signs,  certain  constitutional  affections,  especially 
syphilis.  Acute  iritis  may  supervene  in  syphilitic,  rheumatic, 
or  gouty  cases  while  under  observation.  Scrofulous  keratitis 
and  corneal  opacities  are  also  common.  The  cornea  may 
become  opaque,  or  may  ulcerate,  from  lesions  of  the  fifth 
nerve;  or  it  may  suffer  in  this  way,  from  exposure,  due  to 
paralysis  of  the  seventh  nerve. 

The  arcus  senilis  (gerontoxon)  consists  of  an  opaque  ring,  or 
segment  of  a  ring,  in  the  cornea  at  its  junction  with  the 
sclerotic.  It  usually  exists  in  both  eyes,  when  present  at  all, 
but  it  may  be  unequal  on  the  two  sides.  It  occurs  habitually 
in  persons  over  60.  When  present  in  younger  subjects  (35  to 
50)  it  is  to  be  regarded  as  a  sign  of  early  degeneration  of  the 
tissues ;  it  is  very  often  associated  with  atheroma,  gout,  renal 
disease,  and  cardio-vascular  changes.  The  complete  ring 
round  the  cornea  is  less  suggestive  of  degenerative  processes 
than  the  segment,  to  which  the  word  "  arcus  "  more  properly 
refers.  It  would  seem  that  strain  on  the  eyes,  such  as  may 
arise  from  much  microscopic  work,  favours  the  early  develop- 
ment of  this  change  in  the  cornea. 

Suffusion  of  the  eyes,  with  injection  of  the  conjunctiva  and 
lachrymation,  is  often  due  to  inflammation  of  the  conjunctiva 
and  cornea;  but  we  also  find  it  at  the  beginning  of  certain 
fevers,  especially  measles  and  typhus.     It  may  likewise  con- 
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stitute   one   of  the   early   signs   of    meningeal   and   cerebral 
diseases.     It  is  often  associated  with  photophobia. 

Photophobia,  or  intolerance  of  light,  is  common  to  many 
diseases  of  the  eye  (phlyctenular  ophthalmia,  keratitis,  iritis, 
and  retinitis).  It  is  also  found  in  certain  stages  of  meningitis, 
cerebral  tumours,  typhus,  measles,  etc.  It  is  common  in  many 
varieties  of  headaches  and  especially  in  migraine.  In  nervous 
subjects  it  may  exist  apart  from  any  serious  changes  in  the 
eyeball,  there  being  thus  a  hypersesthesia  of  the  retina. 

Protrusion  of  the  whole  eyeball  (exophthalmos)  may  depend 
on  abscess  of  the  orbit,  thrombosis  of  the  cavernous  sinus,  or 
tumour  somewhere  behind  the  eyeball;  in  such  cases  it  is 
usually  unilateral.  When  it  affects  both  eyes,  and  is  asso- 
ciated with  enlargement  of  the  thyroid,  and  with  rapidity  of 
the  heart's  action,  it  constitutes  an  important  element  in  the 
diagnosis  of  "exophthalmic  goitre"  {Graves^  Disease,  or  Basedow's 
Disease),  Occasionally  the  protrusion  is  much  greater  on  one 
side  than  the  other  in  this  disease,  and  in  rare  cases  it  may  be 
quite  unilateral.  When  the  patient  looks  down,  the  upper 
part  of  the  sclerotic  is  unduly  visible,  from  the  upper  eyelid 
not  following  the  eyeball  in  its  downward  look,  and  this 
feature,  termed  "Graefe's  symptom,"  sometimes  afTords  guid- 
ance  in  the  diagnosis  when  the  exophthalmos  is  slight,  or 
recognisable,  as  yet,  only  on  one  side :  it  is,  however,  not 
infrequently  quite  absent,  even  when  the  exophthalmos  is  very 
marked;  a  hesitating  or  delayed  descent  may  be  the  only 
trace  of  its  presence.  A  certain  retraction  of  the  upper  eyelid 
in  this  disease,  so  as  to  keep  it  habitually  at  a  higher  level 
than  normal,  is,  in  like  manner,  termed  "Stellwag's  symptom," 
from  its  describer.  This  retraction  may  exist  with  or  without 
defective  descent,  and  apart  from  the  act  of  looking  down.  A 
similar  condition  of  the  lower  lid  is  very  rare. 

Complete  paralysis  of  the  ocular  muscles,  or  of  the  third 
nerve,  may  lead  to  a  slight  protrusion  of  the  eyeball,  from  the 
removal  of  the  backward  tension  of  these  muscles.  Con- 
siderable variation  exists  normally  in  the  prominence  of  the 
eyeballs. 

Inability  to  dose  the  eyelids  properly  (lagophthalmos)  is  very 
common,  but  not  invariable,  in  peripheral  paralysis  of  the 
facial  nerve.  (See  seventh  nerve,  p.  197.)  It  is  uncommon, 
although  not  unknown,  in  the  paralysis  of  the  face  of  ordinary 
hemiplegia  from  cerebral  causes.  This  exposure  of  the  eyeball 
may  lead  to  irritation  of  the   conjunctiva  or  cornea.     From 
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implication  of  Horner's  muscle  the  tears  often  run  down  the 
cheek. 

Ptosis,  or  droop  of  the  upper  eyelid,  is  a  sign  of  paralysis  of 
one  of  the  branches  of  the  third  nerve.  Sometimes,  however, 
it  is  not  paralytic,  being  obviously  due  to  some  mechanical 
impediment  to  the  action  of  the  muscles  or  eyelids  themselves. 
When  paralytic,  ptosis  may  exist  alone,  or  be  combined  with 
other  evidences  of  a  lesion  of  the  third  nerve  or  of  intracranial 
disease.  A  certain  degree  of  drooping  may  be  congenital,  and 
even  traceable  in  families,  apart  from  nervous  disease.  Associ- 
ated with  partial  ptosis  there  may  be  an  excessive  action  of 
the  frontalis  muscle  on  the  brow  of  the  affected  side,  and  a 
peculiar  upward  direction  of  the  face  so  as  to  permit  of  vision 
through  the  chink. 

Paralysis  of  the  sympathetic,  by  implicating  the  tarsal 
cartilages  and  lessening  their  tonicity  seems  at  times  to  cause 
a  slight  drooping  of  the  eyelid. 

The  movements  of  the  eyelids,  according  to  Dr.  Gowers,  are  associated 
with,  and  to  some  extent  due  to,  the  movements  of  the  eyeballs.  In  its 
downward  movement  the  eyeball  communicates  a  mechanical  depression 
to  the  lower  lid.  In  the  case  of  the  upper  lid,  the  levator  palpebrse  is 
made  to  act  or  relax,  by  an  *'  associated  movement,"  with  the  concurrent 
action  or  relaxation  of  the  superior  rectus  animated  by  the  same  nerve. 
Hence  in  paralysis  of  the  inferior  rectus  we  may  have  an  apparent 
paralysis  of  the  eyelids  when  the  patient  tries  to  look  down,  from  the 
want  of  the  relaxation  of  the  levator  palpebrse  usually  associated  with 
the  contraction  of  the  inferior  rectus.  We  may  also  have  in  a  case  of 
ptosis,  due  to  cerebral  disease,  an  upward  movement  of  the  upper  lid 
when  the  patient  exerts  his  superior  rectus  in  looking  up,  although  there 
may  be  no  voluntary  power  over  the  levator  palpebrse  apart  from  this 
associated  movement. 

Squinting  or  Strabismus— Paralysis  of  the  Ocular 
Muscles — Diplopia. — In  examining  for  strabismus  we  get  the 
patient  to  direct  his  vision,  with  both  eyes  open,  to  a  point 
placed  exactly  opposite  him  in  the  middle  line.  The  observer's 
finger  held  in  such  a*  position  suits  quite  well.  This  is  tried 
at  various  distances,  both  near  and  remote,  and  we  notice 
whether  the  centre  ctf  the  cornea  coincides  with  the  centre  of 
the  palpebral  fissure.  If  a  deviation  occurs  (primary  devia- 
tion), we  should  notice  whether  this  comes  into  more  promin- 
ence when  near  or  when  distant  objects  are  looked  at;  we 
also  observe  whether  the  eyeball  is  turned  inwards  (internal  or 
convergent  strabismus),  or  whether  it  is  turned  outwards  (ex- 
ternal or  divergent  strabismus) ;  we  can  usually  say  at  once 
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which  of  the  two  eyes  is  the  one  whose  axis  of  vision  is 
directed  to  the  object,  and  which  is  the  one  that  deviates. 
Sometimes,  however,  the  patient  can  "fix"  the  object  with 
either  eye  indifferently,  and  so  either  the  one  or  the  other  may 
deviate  ("alternate  squint").  When  the  same  eye  is  always 
used  to  "fix"  the  object  there  is  usually  a  distinct  difference 
in  the  acuteness  of  the  vision  on  the  two  sides — the  better  eye 
being  instinctively  selected  by  the  patient  for  this  purpose.  If 
now  we  get  the  patient  to  "  fix  ^'  the  object  with  the  less 
perfect  eye,  by  interposing  a  screen  of  some  kind  before  the 
sound  one,  or  by  placing  a  piece  of  dimmed  glass  in  front  of  it, 
we  may  then  find  that  the  sound  eye  (which  was  quite  straight 
in  the  former  experiment)  deviates  inwards  or  outwards,  just 
as  the  other  did.  In  many  cases  this  "  secondary  deviation," 
as  it  is  called,  can  be  ascertained,  by  a  scale  placed  below  the 
eyelid,  to  be  exactly  equal  to  the  primary  deviation  :  this  is 
the  common  case  when  an  ordinary  squint  depends  on  hyper- 
metropia  or  myopia,  apart  from  any  paralysis  of  the  ocular 
muscles  ("concomitant  squint");  in  paralytic  squint,  on  the 
other  hand,  the  secondary  deviation  is  often  more  extreme 
than  the  primary,  and  this  sometimes  constitutes  an  important 
indication  of  ocular  paralysis  :  getting  the  affected  eye  to 
"  fix  "  the  object  is  thus  a  more  delicate  test  in  slight  cases.  A 
deviation,  however,  which  originated  in  a  paralysis,  in  the  case 
of  a  hypermetropic  or  myopic  patient,  may  be  perpetuated  as 
a  concomitant  squint  after  the  paralysis  has  passed  away ;  and 
in  rare  cases,  from  the  persistence  of  a  non-paralytic  squint, 
and  the  stretching  of  the  fibres  of  the  muscle,  we  may  find  a 
want  of  proper  movement  from  simple  muscular  weakness 
apart  from  any  paralysis  of  nervous  origin. 

In  cases  of  "  concomitant  squint "  there  is  no  impairment  of 
the  movement  of  the  eyeballs ;  this  can  be  shown  by  testing 
the  eyes  separately — one  only  being  open  at  a  time,  and  the 
object  looked  at  being  carried  up  and  down,  and  to  the  extreme 
right  and  left ;  the  free  mobility  of  each  eye  in  all  directions 
may  then  be  ascertained.  Strabismus  having  these  peculiari- 
ties is  due  to  a  want  of  proper  adjustment  in  the  action  of  the 
muscles,  or  to  a  certain  shortening  of  one  or  other  of  them ; 
such  a  squint  depends,  in  the  great  majority  of  cases,  on  errors 
in  the  refraction  of  the  eye,  convergent  squint  being  associated 
with  hypermetropia,  and  divergent  squint  with  myopia ;  in  a 
few  exceptional  cases,  however,  this  relationship  may  be 
reversed.     These  errors  in  refraction  are  in  many  cases  heredi- 
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tary,  so  that  a  tendency  to  squinting  is  also  often  inherited. 
In  such  cases  of  strabismus,  binocular  or  stereoscopic  vision  is 
usually  sacrificed  at  an  early  period,  and  so  the  patient  is  not 
troubled  with  diplopia.  Specks  on  the  cornea,  and  other 
defects  in  the  vision,  often  seem  to  determine  the  occurrence 
of  squinting  and  the  suppression  of  the  vision  in  the  weaker 
eye.  Patients  with  hypermetropia  and  myopia  may  have 
squinting  very  readily  induced  by  various  acute  illnesses  of  a 
general  nature ;  this  squint  may  be  temporary  or  permanent. 
It  may  thus  suggest  erroneously  a  cerebral  disturbance,  under 
certain  circumstances. 

In  paralytic  squint  the  movement  of  the  eyeball  is  impaired 
in  certain  directions,  so  that  it  cannot  be  moved  outwards  or 
inwards  beyond  the  middle  line,  as  the  case  may  be  ;  the  sound 
muscle  may  also  overbalance  the  paralysed  one,  so  that,  for 
example,  in  paralysis  of  the  external  rectus  we  have  often  an 
internal  squint,  and  in  paralysis  of  the  internal  rectus  an 
external  squint.  Before  concluding  that  there  is  ocular  para- 
lysis, we  must  see  that  no  merely  mechanical  impediment 
exists  to  hinder  the  movements.  In  paralytic  squint  the 
"  secondary  deviation  "  already  described  is  often  greater  than 
the  primary,  and  when  the  vision  is  directed  towards  the 
paralysed  muscle,  or  more  strictly  in  the  direction  of  its 
action,  this  is  often  very  extreme.  Thus,  if  a  person  with 
paralysis  of  the  right  external  rectus  be  tested  as  to  his  affected 
eye  (the  vision  of  the  other  being  obstructed  with  a  dimmed 
glass),  and  if  he  be  directed  to  look  at  an  object  on  his  extreme 
right,  the  nervous  energy  is  directed  to  the  right  external 
rectus  and  to  the  left  internal  rectus,  so  as  to  execute  this 
conjoint  movement ;  as  the  paralysed  muscle  does  not  respond 
properly,  a  still  further  force  is  directed  to  these  muscles,  and 
thus  the  internal  rectus  of  the  sound  eye  is  led  to  contract 
excessively,  quite  beyond  anything  that  is  required,  and  so 
produces  a  marked  "  secondary  deviation  "  :  its  pupil  may,  in- 
deed, be  buried  within  the  palpebral  fissure. 

Diplopia  hinocularis  is  common  in  paralytic  squint;  this  double 
vision  may  constitute  the  only  evidence  of  a  slight  paralysis 
of  an  ocular  muscle ;  for  when  this  "  paresis  "  (as  a  slight  loss 
of  power  is  called)  is  not  great,  there  may  be  no  discernible 
diminution  of  the  movements  of  the  eyeball.  Diplopia  is  usu- 
ally complained  of  by  patients  when  it  is  present  to  any  marked 
extent,  but  the  ^'  false  image  "  is  often  extremely  faint,  and  the 
separation  of  the  two  images  is  sometimes  slight,  or  only  de- 


DIPLOPIA.  157 

veloped  in  certain  directions  of  the  vision,  which  the  patient 
avoids  or  lessens  by  the  position  of  his  head.  Moreover,  it  is 
important  to  determine  the  relation  of  the  two  images  to  the 
respective  eyes,  and  so  a  careful  test  is  often  demanded.  A 
candle  in  a  dark  room,  placed  at  different  heights,  and  in 
different  positions  to  the  right  or  left  of  the  patient,  may  be 
used.  It  is  well  also  to  have  a  piece  of  red  glass  to  place  be- 
fore one  of  the  eyes,  so  as  to  allow  of  the  identification  of  each 
image  by  its  colour.  If  the  vision  of  one  eye  is  less  perfect 
than  that  of  the  other,  we  place  the  coloured  glass  before  the 
sound  eye,  so  as  to  render  the  defective  image  relatively 
plainer.  Indeed,  this  method  may  reveal  a  diplopia  which 
would  otherwise  escape  the  patient's  attention.  The  faulty 
image  is  usually  recognised,  apart  from  this  colouring,  by  a 
certain  dimness  or  obscurity  as  compared  with  the  other ;  the 
false  image  may  be  placed  at  the  side  of  the  other ;  or  above 
or  below  it ;  or  there  may  be  an  obliquity  in  its  position ;  at 
times  also  one  of  the  images  has  a  different  projection  in  space, 
appearing  nearer  to  the  patient  than  the  other ;  these  differ- 
ences depend  on  the  affection  being  due  to  paralysis  of  the 
superior,  inferior,  external,  or  internal  recti  muscles,  or  of  the 
superior  or  inferior  oblique,  or  to  various  combinations  of 
these  lesions. 

With  regard  to  lateral  displacement  of  the  false  image,  we 
must  ascertain  whether  the  diplopia  is  "  crossed  "  or  "  direct." 
If,  from  the  shadowy  character  of  the  "false  image,"  or  by 
alternate  closing  of  the  eyes,  or  better  still  by  the  assistance  of 
the  coloured  glass,  the  image  to  the  right  be  found  to  be  that 
which  is  seen  with  the  right  eye,  then  we  call  the  diplopia 
"simple,"  "direct,"  or  "homonymous."  If  with  the  same  test 
we  find  that  the  image  identified  with  the  right  eye  is  seen  to 
the  left,  then  we  call  it  "  crossed."  "  Crossed  "  diplopia  occurs 
in  paralytic  divergent  squint,  or  when  there  is  a  tendency  to 
divergence  of  the  axes  of  the  two  eyes,  from  paresis  of  the 
internal  recti ;  "  simple  "  or  "  direct "  diplopia  occurs  when 
there  is  convergence,  or  a  tendency  thereto. 

The  images  may  also  be  superimposed,  the  one  above  the 
other,  and  this  is  usually  associated  with  a  certain  obliquity  in 
the  position  of  the  image  seen  by  the  paralysed  eye ;  this  may 
be  slightly  "crossed"  or  not  in  different  cases.     (See  p.  159.) 

In  order  to  facilitate  the  investigation  of  these  varieties  of 
paralysis  the  following  details  are  submitted  in  a  tabular 
form  : — 


158  ORGANS  OF  SPECIAL  SENSE. 

FUNCTIONS  OF  OCULAR  MUSCLES. 

Rectus  superior  elevates  the  axis  of  vision   and   slightly  inverts   the 

upper  part  of  the  vertical  meridian  of  the  eye. 
Obliquus  inferior^  elevates  the  axis  of  vision  and  slightly  everts  the 

upper  part  of  the  vertical  meridian  of  the  eye. 
Rectus  inferior  depresses  the  axis  of  vision  and  slightly  inverts  the  lower 

part  of  the  vertical  meridian  of  the  eye. 
Obliquus  superior  ^  depresses  the  axis  of  vision  and  slightly  everts  the 

lower  part  of  the  vertical  meridian  of  the  eye. 
Rectus  internus  inverts  the  axis  of  vision. 
Rectus  externus  everts  the  axis  of  vision. 

^  The  Rectus  superior  and  the  Obliquus  inferior  are  thus  required  jointly 
for  a  pure  elevation. 

■^  The  Rectus  inferior  and  the  Obliquus  superior  are  thus  required  jointly 
for  a  pure  depression. 

Oblique  Movements. 
Elevation  with  adduction.     Rectus  superior  and  internus  with  obliquus 

inferior. 
Depression  with  adduction.     Rectus  inferior  and  internus  with  obliquus 

superior. 
Elevation  with  abduction.     Rectus  superior  and  externus  with  obliquus 

inferior. 
Depression  with  abduction.     Rectus  inferior  and  externus  with  obliquus 

superior. 

Hence  we  find  that  the  position  of  the  eye  or  of  the  pupil 
varies  according  to  the  special  muscle  paralysed,  when  the 
paralysis  is  of  such  a  degree  as  to  give  rise  to  deviation. 
Moreover,  as  this  deviation  depends  on  the  activity  of  the 
sound  muscles  quite  as  much  as  on  the  weakness  of  the 
paralysed  one,  the  results  are  not  always  uniform,  as  we  may 
have  to  deal  with  a  complex  paralysis.  In  the  following 
tabular  statement  only  one  muscle  is  presumed  to  be  affected, 
the  rest  being  sound. 

RESULTS  OF  PARALYSIS  OF  SPECIAL  OCULAR  MUSCLES 
WHEN  THE  OTHERS  ARE  SOUND. 

Paralysis  of  Rectus  Superior  :  inability  to  raise  eyeball  properly  above 
horizontal  level ;  pupil  may  diverge  somewhat  downwards,  and  a 
little  outwards  (from  action  of  the  rectus  inferior  and  the  obliqui). 

Paralysis  of  Rectus  Inferior  :  inability  to  lower  eyeball  properly  below 
horizontal  level ;  pupil  may  diverge  somewhat  upwards,  and  a  little 
outwards  (from  action  of  the  rectus  superior  and  the  obliqui). 

Paralysis  of  Rectus  Externus  :  inability  to  turn  eyeball  properly  out- 
wards ;  pupil  diverges  inwards  (from  action  of  rectus  internus). 

Paralysis  of  Rectus  Internus  :  inability  to  turn  eyeball  properly  in- 
wards ;  pupil  diverges  outwards  (from  action  of  rectus  externus). 

Paralysis  of  Obliquus  Superior :  but  little  alteration  in  movements  of 
eyeball ;  slight  deviation  of  cornea  upwards  and  inwards,  or  simply 
upwards. 
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Paralysis  of  Obliquus  Inferior:  but  little  alteration  in  movements  of  the 
eyeball ;  slight  deviation  of  the  cornea  dovv^nw^ards  and  inwards. 
(Paralysis  of  the  sphincter  of  the  iris,  giving  rise  to  a  moderate 
dilatation  of  the  pupil,  and  paralysis  of  the  accommodation, 
often  accompany  this  form  of  paralysis ;  this  depends  on  the 
branch  to  the  lenticular  ganglion  being  given  off  from  that  branch 
of  the  third  nerve  which  goes  to  the  inferior  oblique  muscle. 
Occasionally,  however,  the  lenticular  branch  arises  from  the  sixth 
nerve. ) 

DIPLOPIA  IN  OCULAR  PARALYSIS. 

Diplopia  is  specially,  or  perhaps  only,  developed  when  the 
axis  of  vision  is  turned  in  the  direction  in  which  the  action  of 
the  paralysed  muscle  should  be  called  into  play :  thus,  upwards 
when  the  elevators  are  paralysed,  downwards  when  the  de- 
pressors are  involved,  and  outwards  or  inwards  in  the  case  of 
the  external  and  internal  recti.  Certain  actions,  as  climbing 
or  descending  a  ladder,  may  thus  bring  a  vertical  diplopia  into 
troublesome  prominence ;  on  the  other  hand,  a  certain  position 
of  the  head  is  often  assumed  by  the  patient  so  as  to  prevent 
the  tendency  to  diplopia.  In  testing,  we  require,  therefore,  to 
use  various  positions  for  the  object. 

As  already  explained  (p.  157),  the  diplopia  is  '^crossed" 
when  from  paralysis  or  weakness  there  is  divergence  of  the 
visual  axes  or  even  a  tendency  thereto,  and  for  similar  reasons 
we  have  "simple"  or  "direct"  diplopia  when  the  tendency  is 
towards  convergence.  The  action  of  the  superior  and  inferior 
recti  as  tending  to  turn  the  axis  of  vision  somewhat  inwards, 
when  their  correctors  are  paralysed,  and  of  the  two  obliqui  as 
tending  to  evert  it  when  the  counter-balancing  muscles  are 
paralysed,  must  also  be  remembered.  (See  p.  158.) 
HOMONYMOUS  AND  CROSSED  DIPLOPIA. 
External  Rectus  Paralysed  :  diplopia  is  "  not  crossed  "  ;  images  on  same 

level ;  displacement  increased  by  moving  the  object  outwards. 
Internal  Rectus  Paralysed:   diplopia  is  "crossed";   images   on   same 

level;   displacement  increased  by  moving  the  object  towards  the 

sound  side. 
Superior  Rectus  Paralysed:   diplopia  vertical  and  *^  crossed";   image 

seen  by  faulty  eye  above  the  other,  and  somewhat  obliquely,  chiefly 

when  vision  is  directed  upwards. 
Inferior  Rectus  Paralysed:   diplopia  vertical   and    '*  crossed";   image 

seen  by  faulty  eye  below  the  other,  and  somewhat  obliquely,  chiefly 

when  vision  is  directed  downwards. 
Superior   Oblique   Paralysed:    diplopia   vertical   and    **not   crossed"; 

image  seen  by  faulty  eye  below  the  other,  and  somewhat  obliquely, 

chiefly  when  vision  is  directed  downwards. 
Inferior   Oblique   Paralysed:    diplopia   vertical    and    **not    crossed"; 

image  seen  by  faulty  eye  above  the  other,  and  somewhat  obliquely, 

chiefly  when  vision  is  directed  upwards. 
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Instinctive  efforts  to  combat  the  dijylopia  are  often  observed  in 
patients,  as  the  presence  of  the  *'  false  image  "  gives  rise  to  a 
feeling  of  distress,  and  is  apt  to  lead  to  error  and  confusion  in 
estimating  the  position  of  objects,  especially  while  walking. 
The  most  natural  and  intelligible  counteracting  movement  is 
the  closing  of  the  affected  eye,  and  so  at  first  sight  it  may 
seem  that  the  patient  has  ptosis  :  the  drooping  of  the  upper 
lid,  however,  is  readily  seen  to  be  due  not  to  paralysis  of  the 
levator,  but  to  a  voluntary  action,  or  even  to  a  spasmodic 
contraction,  of  the  sphincter. 

But  further,  the  diplopia  is  developed,  in  a  case  of  paralysis 
of  the  abducens,  because  the  patient  cannot  direct  the  eyeball 
outwards,  and  the  diplopia  becomes  marked  in  proportion  as 
the  object  looked  at  calls  for  this  action.  But  although  the 
patient  cannot  turn  the  eye  outwards  he  can  rotate  the  head  in  this 
direction,  and  by  maintaining  the  head  in  such  a  position  as  to 
supplement  the  action  of  the  weak  muscle  he  can  often  mini- 
mise the  troublesome  diplopia.  These  habitual  deviations  of 
the  head  become  in  this  way  suggestive  of  special  forms  of 
ocular  paralysis. 

POSITIONS  OF  THE  HEAD  IN  OCULAR  PARALYSIS, 

In  paralysis  of  the  sixth  nerve  the  face  is  turned  towards  the  paralysed 
side. 

In  paralysis  of  the  fourth  nerve  the  face  is  directed  downwards  and 
towards  the  shoulder  of  the  paralysed  side. 

In  paralysis  of  the  third  nerve  the  face  is  turned  habitually  towards  the 
shoulder  of  the  sound  side  to  combat  the  weakness  of  the  internal 
rectus.  Special  positions  of  the  head  upwards  or  downwards  may 
be  required  in  ascending  or  descending  owing  to  the  elevators  and 
depressors  being  likewise  paralysed.  Sometimes,  from  the  presence 
of  ptosis  also,  no  effort  is  required  to  avoid  the  diplopia,  as  the 
vision  exists  then  only  on  the  sound  side. 

The  Clinical  Significance  of  Squint,  Ocular  Paralysis,  and 
Diplopia  Binocularis. — When  a  squint  is  not  of  paralytic  origin 
it  has  not  much  significance  to  the  physician,  but  on  this  very 
account  it  is  important  that  he  should  be  able  to  distinguish 
such  cases.  Occasionally  a  squint  originates  in  a  paralysis, 
although  this  may  have  passed  quite  away ;  in  such  a  case  it 
has  some  significance  in  the  history.  But  it  must  also  be 
remembered  that  in  subjects  predisposed  to  strabismus  by 
optical  defects,  a  concomitant  squint  may  originate  in  connec- 
tion with  any  acute  illness  quite  apart  from  paralysis. 

When  a  squint  is  due  to  paralysis  of  the  third,  fourth,  or 
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sixth  nerves  (see  pp.  156-160)  it  has  great  significance.  As  a 
rule  these  nerves  are  atfected  by  lesions  at  the  base  of  the  brain, 
or  the  base  of  the  skull,  so  that  some  interference  with  the 
nerve  itself  m  its  course  is  indicated,  rather  than  a  lesion  at  its 
deep  origin ;  the  lesion  is  thus  on  the  same  side  as  the  paralysed 
muscle.  Hence  these  nerves  are  specially  involved  in  cases  of 
cerebral  tumour  and  basal  meningitis ;  they  are  all  very  fre- 
quently paralysed  from  syphilitic  disease  within  the  skull. 
They  may  also  be  paralysed  separately  or  together  from 
lesions  involving  their  nuclei  (nuclear  paralysis).  When  one 
of  these  nerves  is  involved,  the  other  cranial  nerves  must  also 
be  examined,  as  combinations  of  paralysis  of  the  sixth  nerve 
with  patches  of  anaesthesia  in  the  region  of  the  fifth,  for 
example,  are  very  suggestive  of  syphilitic  lesions.  Paralysis 
of  the  fourth  nerve  is  usually  due  to  syphilis.  Paralysis  of 
these  three  nerves,  however,  and  especially  of  the  third,  may 
often  be  classified  with  the  so-called  "  rheumatic  paralysis '' : 
that  is,  they  seem  to  be  induced  by  cold  exciting  a  neuritis. 

A  form  of  recurring  or  periodical  paralysis  of  the  ocular 
nerves,  especially  the  third,  but  sometimes  also  of  the  sixth, 
has  been  described  :  it  is  ushered  in  with  headache  or  pain  in 
the  eye.  The  paralysis  lasts  for  a  few  days  or  weeks,  and  may 
recur  again  and  again.  These  attacks  have  been  supposed  to 
be  allied  to  migraine. 

Paralysis  of  the  third  nerve,  when  complete,  includes  droop 
of  the  upper  eyelid  (ptosis) ;  paralysis  of  all  the  muscles  of  the 
eyeball  except  the  external  rectus  and  the  superior  oblique ; 
dilatation  of  the  pupil ;  and  some  defect  in  the  power  of  accom- 
modation. This  paralysis  of  most  of  the  muscles  leads  to 
great  deficiency  in  the  mobility  of  the  eye,  as  already 
explained,  and  the  pupil  is  directed  outwards  and  perhaps 
slightl}^  downwards.  The  paralysis  of  the  sphincter  of  the 
iris  should  be  specially  studied  in  connection  with  any  signs  of 
paralysis  of  the  inferior  oblique  muscle.  The  dilatation  of  the 
pupil  in  paralysis  of  the  third  nerve  is  only  moderate  in 
degree  :  it  can  be  rendered  much  more  extreme  by  the  use  of 
atropine.  Extreme  dilatation  of  the  pupil,  therefore,  may 
suggest  some  irritation  of  the  sympathetic,  when  there  is  no 
question  of  the  use  of  atropine  or  other  mydriatics.  The 
various  branches  of  the  third  nerve  may  be  paralysed 
separately,  so  that  we  may  have  ptosis  alone,  or  external 
deviation  alone,  or  dilatation  of  the  pupil,  or  paralysis  of  the 
accommodation,  or  various  combinations  up  to  the  most  com- 
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plete  paralysis  of  the  nerve.  The  implication  of  separate  nuclei 
of  the  third  nerve  seems  to  account  for  some  of  these  variations. 

A  weakness  of  the  ocular  muscles,  not  amounting  to 
paralysis,  is  described  under  the  name  of  *' insufficiency." 
The  following  terms  are  chiefly  used  in  America :  Orthophoria^ 
tending  of  the  visual  lines  to  parallelism  :  Heterophoria,  tending 
of  these  lines  some  other  way :  Esophoria,  inward  :  Exophoria^ 
outward  :  Hyperphoria,  upward  etc.     (See  also  p.  169.) 

Diplopia  (double  vision  with  both  eyes  open)  may  be 
associated  with  a  paralytic  squint,  or  it  may  furnish  the  only 
evidence  of  paresis  in  the  ocular  muscles  which  may  not  be 
extreme  enough  to  lead  to  squinting.  While  diplopia  is  ex- 
tremely common  in  paralytic  squint,  it  is  extremely  rare  in  the 
ordinary  forms  of  squinting  associated  with  optical  defects  : 
indeed,  even  in  ocular  paralysis  the  diplopia  may  cease  when 
the  squinting  becomes  very  pronounced  and  the  affection 
chronic,  as  the  patient  learns  to  disregard  the  false  image. 
(Compare  pp.  156-160.) 

Diplopia  is  sometimes  complained  of  by  adults  at  the  very 
beginning  of  cerebral  meningitis,  probably  from  the  inflamma- 
tion leading  to  a  slight  paralysis  of  the  nerves.  It  is  also  pro- 
duced in  some  persons  by  much  less  serious  disturbances : 
derangements  of  the  digestive  organs,  for  example,  may  bring 
on  diplopia  and  the  somewhat  allied  symptom  of  vertigo.  In 
certain  cases  of  alcoholic  intoxication  there  is  a  want  of  due 
adjustment  in  the  complex  movements  of  the  eyeballs  leading 
to  double  vision.  A  similar  condition  is  found  in  the  early 
stages  of  locomotor  ataxy  arising  from  want  of  co-ordination, 
apart  from  squinting  or  any  profound,  or  at  least  permanent, 
paralysis  of  the  ocular  muscles  :  this  must  be  distinguished 
from  the  paralysis  and  squinting  of  a  more  permanent  nature 
found  in  the  later  stages. 

Diplopia  and  strabismus,  even  when  due  to  disturbance  of 
the  brain,  are  both  particularly  apt  to  occur  in  those  whose 
•eyes  are  not  normal  in  their  refraction. 

Diplopia  monocularis  can  be  readily  distinguished  from  the 
diplopia  just  referred  to,  as  the  double  vision  occurs  while 
using  a  single  eye.  This  is  comparatively  a  rare  symptom,  and 
is  almost  invariably  due  to  some  error  in  the  eyeball  itself. 
Irregularities  of  the  crystalline  lens  or  cornea  and  the  presence 
of  artificial  pupil  are  the  recognised  causes  of  this  affection. 
Spasmodic  affections  of  the  accommodation,  hysteria,  mental 
disorders,  and  cerebral  tumours  have,  however,  been  alleged  as 
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rare  causes  of  the  disorder.     Occasionally  no  explanation  can 
be  discovered  for  this  diplopia. 

Erroneous  Projection,  Ocular  Vertigo. — An  erroneous  estimate 
of  the  position  of  objects  is  common  in  cases  of  paralysis  of 
the  ocular  muscles,  so  that  a  person  (say)  whose  right  external 
rectus  is  affected,  when  asked  to  strike  an  object  placed  on  his 
right,  or  to  walk  towards  such  an  object,  is  often  found  to  aim 
at  a  point  too  far  to  the  right :  this  probably  arises  from  the 
mind  being  conscious  of  an  unduly  great  energy  being  directed 
to  the  paralysed  muscle  in  the  vain  endeavour  to  get  it  to  act : 
it  appears  probable  that  the  position  of  objects  is  estimated 
from  this  "out-going  current,''  as  it  is  termed.  This  erroneous 
estimate  of  the  position  of  objects  in  certain  directions  leads 
to  constant  confusion  from  the  changes  which  occur  in  the 
apparent  position  of  objects  as  the  person  walks  along  or  even 
moves  his  eyes  :  hence  arises  the  "monocular  vertigo"  which 
occurs  in  cases  of  paralysis  of  the  third  nerve,  for  example,  if 
the  sound  eye  be  closed  and  the  drooping  lid  be  held  up  as  the 
patient  walks  along.  An  analogous  confusion  and  vertigo  may 
result  from  binocular  diplopia,  or  from  conditions  bordering 
on  this  state  :  the  patient  often  places  his  head  in  such  a  posi- 
tion as  to  lessen  the  displacement  of  the  images,  or  closes  the 
affected  eye  altogether.  In  paralysis  of  the  ocular  muscles, 
the  closing  of  the  sound  eye,  although  abolishing  the  double 
image,  does  not  abolish  this  monocular  vertigo.  An  erroneous 
estimate  of  the  position  of  objects,  or  of  the  position  of  the 
false  image  in  diplopia,  from  an  apparent  forward  displacement, 
is  found  to  occur  in  certain  cases  of  ocular  paralysis,  particu- 
larly when  the  fourth  nerve  and  the  superior  oblique  muscle 
are  involved.  Vertigo  from  labyrinthine  disease  forms  an 
interesting  comparison  with  ocular  vertigo.     (See  p.  185.) 

Pupils. — Equality  or  Inequality. — Normally  the  pupils  are 
equal :  they  dilate  considerably  in  the  dark  and  contract  when 
exposed  to  light.  Occasionally,  however,  the  pupils  are  un- 
equal congenitally,  and  the  response  to  light  diminished  in  the 
eye  whose  pupil  is  already  contracted  :  or  both  pupils  may  be 
small  from  birth  (congenital  myosis).  In  examining  such 
cases  we  should  do  so  while  they  are  shaded  from  any  bright 
light.  Inequality  of  the  pupils  is  occasionally  found  in  some 
persons  (congenitally  1)  along  with  other  indications  of  an 
affection  of  the  sympathetic,  such  as  unilateral  sweatings. 
Old  iritis  sometimes  accounts  for  the  contraction  and  immo- 
bility of  the  pupil  observed  :  this  can  usually  be  made  out  by 
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detecting  traces  of  exudation,  or  some  irregularity  in  the  out- 
line of  the  iris,  especially  on  dilatation  with  atropine,  or  the 
exudation  may  be  seen  on  the  capsule  of  the  lens  on  ophthal- 
moscopic examination.  As  iridectomy  is  now  so  common,  the 
student  must  learn  to  recognise  an  artificial  pupil.  The  possi- 
bility of  an  eyewash  containing  belladonna,  atropine,  cocaine, 
or  some  other  mydriatic  being  used  must  never  be  forgotten  in 
the  inquiry  :  occasionally  a  little  belladonna  gets  into  an  eye 
quite  accidentally.  The  action  of  belladonna  in  dilating,  or  of 
Calabar  bean  in  contracting,  an  abnormal-looking  pupil,  affords 
assistance  in  the  study  of  this  abnormality  in  special  cases. 
This  has  been  recommended  as  a  test  in  distinguishing  paralytic 
from  spasmodic  changes  in  the  pupils  :  the  distinction  between 
spasm  and  paralysis,  although  it  should  be  kept  in  view,  has 
not  yet  been  sufficiently  clearly  differentiated. 

Apart  from  such  accidental  circumstances,  inequality  of  the 
pupils  is  always  a  fact  of  great  importance.  (1)  In  cases  of 
dilatation,  there  may  be  some  lesion  of  the  third  nerve,  the 
significance  of  which  must  be  estimated  by  considering  whether 
the  other  branches  of  this  nerve  are  involved.  Irritation  of 
the  sympathetic  (as  distinguished  from  paralysis)  has  likewise 
been  supposed  to  lead  to  dilatation  of  the  pupil.  In  suspected 
cases  of  this  kind  we  must  search  for  evidence  of  disturbance 
of  the  sympathetic,  and  we  must  see  if  any  of  the  cranial 
nerves  are  affected.  (2)  Abnormal  contraction  of  one  pupil, 
or,  more  strictly,  the  absence  of  any  considerable  dilatation 
when  shaded  from  the  light,  may  be  due  to  some  affection  of 
the  sympathetic  in  the  neck,  or  of  the  cervical  spinal  cord 
(spinal  myosis ;  idiopathic  affection  or  wounds  of,  or  pressure 
on,  the  sympathetic  in  the  neck  from  tumours,  especially  from 
aneurysms);  it  is  also  common  in  general  paralysis  of  the 
insane.  (3)  The  inequality  may  be  due  to  some  unilateral 
lesion  of  the  brain,  or  perhaps  to  unequal  pressure  of  fluid  on 
the  two  sides  of  the  brain  in  cases  of  injury  or  effusion.  Even 
when  due  to  serious  disease  the  inequality  does  not  always 
preserve  the  same  degree  and,  indeed,  is  not  always  persistent. 

Alterations  in  the  size  of  both  ptqnls  are  likewise  important. 
The  absolute  size  of  the  pupils  may  be  measured  by  apply- 
ing the  holes  of  a  catheter  gauge  over  the  pupil,  taking 
them  in  succession  till  one  is  found  to  agree.  Or  the  diameter 
in  millimetres  may  be  pretty  accurately  estimated  by  the 
eye,  on  comparison  with  a  series  of  black  spots.  Such  a 
scale   is   included   in   Nettleship's   pocket   case   of  tests    for 
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the  eye  :  the  sizes  selected  by  him  are  those  reproduced  here  : 
in  his  scale  the  black  spots  are  printed  on  tinted  paper  to 
resemble,  so  far,   the  background   of  the   iris.     On         !„„. 
holding  this  series  of  spots  by  the  side  of  the  pupil,         * 
the  eye  can  usually  read  off  the  size  with  confidence.         4' 
(See  Fig.  30.)     A  statement  of  the  size  in  figures  is        ,|£ 
much  more  satisfactory  than  descriptive  or  figurative        ^ 
words  such  as  "pin  hole,  pupils,"  etc.     The  normal        ^ 
size  varies  from  about  3 J  mm.  to  7^  mm.  according  , 

to  exposure  to  light,  the  influence  of  age,  etc.     Some-        0 
times  the  pupils  are  unduly  dilated  or  contracted,         ^ 
and   sometimes   they  fail   to   respond   to   light  and 
shade  in  the  usual  way.     Contraction  of  the  pupils 
may  be  produced  by  the  use   of  opium,    and   this 
affords   a  valuable   means    of  diagnosis  in  cases   of       ^^ 
suspected  opium  poisoning,  and  also  in  estimating  the       ^ 
effect  which  opium,  as  a  medicine,  may  have  had  on       " 
the  system.     Belladonna  and  atropine,  administered       ^ 
internally  or  absorbed  through  the  skin  or  mucous       ^ 
surfaces,  as  well  as  applied  to  the  eye  and  brow,  pro-         ^ 
duce  well-marked  dilatation  of  the  pupil :  if  applied 
to  one  eye  they  act  only  on  one  side.     Calabar  bean, 
applied  to  the  eye  or  given  internally,  causes  well-      j^ 
marked   contraction.      Atropine   and    Calabar    bean 
seem  to  have  a  special  and   direct   stimulating  in- 
fluence  on  the  radiating  and  circular  fibres  of  the 
iris,  respectively,  in  addition  to  any  paralysing  eff'ect 
on  the  nervous  supply.     Alcohol  and  chloroform  like- 
wise affect  the  pupil,  but  in  rather  an  uncertain  way, 
due  in  part,   perhaps,    to   their   dose,    and  to  their 
varying  effect  on  the  system  :  other  agents  also  have 
at  times  an  action  on  the  pupil.     In  profound  alco- 
holic coma  the  pupil  becomes  contracted  when  the 
patient  is  left    undisturbed  :   on   shaking  or  trying 
to  rouse  him,  the  pupils  dilate,  without  other  signs 
of  consciousness  showing  themselves,  and  after  five  lo 

or  ten  minutes  slowly  return  to  their  contracted  state. 
(Macewen. )    A  somewhat  similar  reaction,  with  more 
rapid  return  to  the  contracted  state,  is   sometimes 
seen  in  apoplexy.     In  cerebral  diseases  the  pupils     fig.  so. 
are  often  unduly  contracted  or  dilated,  but  it  is  ^he'^T^^res 
scarcely  possible,  in  the  present  state  of  our  know-  express    the 
ledge,  to  lay  down  any  general  doctrine  on  the  sub-  mnnmetres!" 
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ject.  In  simple  serous  effusion,  when  severe,  in  meningitis 
with  effusion,  and  in  many  cases  of  apoplexy,  the  pupils 
are  dilated,  and  this  is  usually  reckoned  among  the 
"pressure  signs."  In  not  a  few  cases  of  apoplexy,  how- 
ever, the  pupils  are  contracted,  and  this  is  seen  in  some  of 
the  worst  and  most  rapidly  fatal  forms  of  haemorrhage  im- 
plicating the  pons  and  medulla  oblongata.  In  epileptic  fits  the 
pupils  are  often  contracted  during  the  fit  and  dilated  after  it. 
The  student  must  content  himself  with  noting  the  state  of  the 
pupils,  reserving  the  significance  of  the  sign  for  further  con- 
sideration and  study  in  view  of  the  whole  facts.  In  cases  of 
total  blindness  of  both  eyes  the  pupils  are  permanently 
dilated,  unless  indeed  there  be  adhesion  of  the  iris.  In  typhus 
fever,  especially  in  the  stage  of  delirium,  the  pupils  are  usually 
contracted :  in  enteric  fever,  on  the  other  hand,  the  pupils  are 
rather  dilated.  In  the  uraemic  poisoning  of  renal  disease  the 
pupils  are  only  moderately  contracted  as  a  rule.  During 
natural  sleep  the  pupils  are  contracted  :  this  can  often  be  seen 
by  gently  raising  the  eyelids  :  the  pupil  then  dilates  as  the 
person  awakes,  and  if  the  light  be  bright  it  immediately  con- 
tracts again  under  this  stimulus.  Under  moderate  doses  of 
chloral  the  behaviour  is  the  same  as  in  natural  sleep. 

Eeflex  dilatation  of  the  pupil  may  be  produced  in  the 
healthy  subject  by  pinching  the  skin,  especially  near  the  eye, 
and  this  test  is  applied  in  studying  the  other  pupillary  reflexes, 
— response  to  light,  and  the  contraction  during  the  act  of  con- 
vergence and  accommodation.  Under  the  influence  of  great 
pain  the  pupils  often  dilate,  and  likewise  under  various  states 
of  emotional  excitement.  Habitual  dilatation  of  the  pupils  is 
sometimes  noticeable  in  boys  addicted  to  masturbation.  Just 
before  death  the  pupils  almost  always  become  dilated,  even  if 
they  have  been  contracted  before  (say  from  opium) ;  soon  after 
death,  however,  they  undergo  contraction  to  a  varying  extent, 
followed  b}''  a  subsequent  dilatation.     (See  also  p.  167.) 

PJiythmical  alternations  in  the  size  of  the  2^upils  can  often  be 
seen  in  "  Cheyne-Stokes  respiration.''  (See  Chap,  ix.)  The 
pupil  contracts  during  the  period  of  apnoea,  so  as  to  resemble 
the  state  found  during  sleep  :  with  the  first  few  breaths  of  the 
ascending  series,  the  pupil  begins  to  dilate,  to  contract  again  as 
the  respiration  stops.  Som.etimes  a  rhythmical  contraction 
and  dilatation  can  be  seen  with  every  respiratory  act  during 
the  full  deep  breaths  of  the  "  Cheyne-Stokes  respiration." 
Similar  alternations  with  each  breath  JEiave  been  noticed  during 
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the  stertorous  breathing  of  coma.     The  pupil  dilates  with  the 
inspiration  and  contracts  with  the  expiration. 

The  sensitiveness  of  the  ^pupils  to  light  should  be  tested  by 
first  covering  the  eyes  with  the  eyelids  and  fingers,  and  then 
opening  them  suddenly ;  or  by  keeping  the  lids  open  and  shad- 
ing the  eyes  from  the  light  and  suddenly  exposing  them  again ; 
the  degree  and  rapidity  of  dilatation  and  contraction  may  be 
thus  observed.  Light  from  a  taper  or  candle  held  a  few  feet 
away  often  suits  better  than  daylight,  as  its  direction  is  more 
under  control ;  or  the  light  from  an  ophthalmoscope  may  be 
suddenly  directed  upon  them.  We  prefer  to  get  the  patient  to 
accommodate  for  a  distant  object,  to  prevent  confusion  from 
the  contraction  due  to  convergence  and  accommodation.  This 
test  of  the  pupillary  reflex  is  sometimes  applied  to  discover 
the  sensitiveness  of  the  retina  in  those  who  are  unconscious  or 
unable  to  express  themselves.  In  such  cases,  we  may  have 
contraction  of  the  iris  in  a  blind  eye  through  the  influence  of 
light  on  the  other,  if  it  be  sensitive,  and  there  may  be  likewise 
a  sympathetic  dilatation :  hence  it  is  better  to  test  the  eyes 
separately.  For  similar  reasons  a  widely  dilated  pupil  on  one 
side  may,  by  admitting  more  light,  lead  to  an  excessive  con- 
traction of  the  other.  The  amount  of  contraction  on  exposure 
to  light  is  usually  greater  in  young  persons,  and  when  the 
pupils  are  naturally  large.  The  sensitiveness  of  the  pupil  to 
light  is  often  much  diminished  in  apoplexy,  and  also  when 
there  is  effusion  of  any  kind  on  the  brain.  In  some  cases  of 
meningitis  the  pupil  is  affected  by  light,  but  instead  of 
contracting  it  oscillates,  i.e.^  varies  between  contraction  and 
dilatation  in  a  curious  way.  (Tremulous  oscillation  of  the  iris 
itself,  backwards  and  forwards  with  a  wave -like  motion,  arises 
from  undue  fluidity  of  the  vitreous,  probably  combined  with 
rupture  of  some  portion  of  the  ligament  of  the  lens,  and  is 
only  of  ophthalmic  interest.)  When  the  pupils  are  much 
dilated  or  contracted  from  the  influence  of  drugs,  or  from 
paralysis,  or  from  congenital  peculiarity,  they  are  not  readily 
aff'ected  by  light. 

"  Hemiopic  pupillary  reaction,'^  or  contraction  of  one  half  of 
the  iris  only,  on  exposure  to  light,  has  been  described  as 
occurring  in  some  cases  of  hemianopsia. 

Contraction  of  the  pupil  during  the  act  of  accommodation  and 
convergence  is  a  normal  occurrence.  Occasionally  it  is  found 
that  pupils  which  have  lost  their  reflex  response  to  light  may 
contract  by  an  associated  movement  on  accommodation  for  near 
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objects.  This  is  found  chiefly  in  cases  of  locomotor  ataxy, 
and  this  reaction  of  the  pupils  is  named,  from  its  describer, 
the  "  Argyll  Robertson  pupil "  or  symptom.  The  pupils  in 
such  cases  are  usually  small.  The  influence  of  stimulation  of 
the  skin  may  be  tried  to  see  if  this  pupillary  reflex  is  also 
absent. 

The  accommodation  of  the  eyes  for  distinct  vision  of  near 
objects  becomes  defective  with  age  (about  forty-five  or  fifty 
years  of  age)  ;  this  **  presbyopia,"  as  it  is  called,  is  probably 
due,  in  part  at  least,  to  changes  in  the  lens  itself;  such  defects 
become  more  pronounced  and  occur  at  an  earlier  age  in  those 
who  are  hypermetropic,  and  so  require  to  use  their  accommo- 
dation even  for  distant  vision.  The  accommodation  may  be 
defective  from  some  nervous  lesions,  as  when  the  third  nerve 
is  paralysed,  and  diphtheritic  paralysis  of  the  accommodation 
is  not  uncommon.  The  size  of  the  pupil  is  not  always  afl'ected 
when  the  accommodation  is  paralysed,  although  both  are  very 
often  involved  together.  When  the  vision  is  defective  from 
this  cause,  convex  glasses  (  +  12"  or  3  D)  should  correct  it 
fully,  provided  the  person's  refraction  is  normal  (emmetropic). 
Atropine,  cocaine,  etc.,  paralyse  the  accommodation  pro  tem- 
pore. 

Ophthalmoplegia  externa  :  Ophthalmoplegia  interna.  —  These 
names  are  applied  to  paralytic  aff'ections  involving  the  muscles 
of  the  eye.  The  external  form  implicates  the  levator  palpebrae 
and  all  the  muscles  attached  to  the  exterior  of  the  eyeball. 
It  is  usually  bilateral,  but  may  afl'ect  the  two  sides  with 
unequal  severity.  The  pupils  may  be  more  or  less  implicated, 
and  there  may  be  loss  of  vision  and  atrophy  of  the  optic  nerve. 
It  has  been  ascribed  to  syphilis  and  rheumatism.  The  internal 
form  implicates  the  muscles  which  afl'ect  the  movements  of  the 
pupils  and  the  power  of  accommodation.  It  is  supposed  to  be 
due  to  an  aff'ection  of  the  lenticular  ganglion,  and  can  some- 
times be  ascribed  to  syphilis.  Cycloplegia  is  a  paralysis  of  the 
ciliary  muscle  :  Iridoplegia,  a  paralysis  of  the  reflex  and 
associated  movements  of  the  iris. 

Strain  on  the  eyes^  a  sense  of  fatigue  readily  induced,  and  a 
great  tendency  to  confusion  of  the  lines  and  words  in  a  book, 
after  reading  for  a  few  minutes,  constitute  the  indications  of 
"  asthenopia."  This  strain  may  be  prolonged  or  intensified 
to  a  great  extent,  and  may  give  rise  to  headache  of  such  a 
character  as  to  suggest  cerebral  mischief.  This  excessive 
strain  may  be  due  to  some  specially  exacting  form  of  work 
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arising  in  connection  with  the  constant  and  extreme  demands 
made  on  the  power  of  the  accommodation  or  of  the  converg- 
ence ;  sometimes,  indeed,  the  combination  of  different  and 
unnatural  degrees  of  accommodation  and  convergence  may- 
produce  this  strain,  particularly  in  those  who  use  glasses. 
These  excessive  demands  arise  in  connection  with  optical 
defects  of  the  eye — hypermetropia,  myopia,  astigmatism — in 
the  last  the  varying  demands  are  incessant  and  most  exacting ; 
these  defects  are  often  complicated  with  weakness  or  **  in- 
sufficiency" of  the  internal  recti  muscles.  The  headaches 
arising  from  the  strain  thus  produced,  although  at  first  in- 
duced directly  by  taxing  the  eyes,  may  continue  in  a  more 
permanent  form,  so  as  to  give  little  or  no  suggestion  of  an 
ocular  origin  of  the  disorder.  Testing  the  presence  and  degree 
of  this  insufficiency  requires  the  use  of  prisms,  as  described 
in  ophthalmic  works.  Of  late,  the  theory  of  the  occasional 
dependence  of  epilepsy  on  insufficiency  of  the  ocular  muscles 
has  been  advanced.  Some  of  the  defects  referred  to  un- 
doubtedly cause  a  constant  strain  on  the  eyes,  which  cannot 
be  relieved  by  any  amount  of  apparent  rest.    (See  also  p.  162.) 

Muscce  or  motes  are  to  be  distinguished  according  as  they  are 
fixed  or  floating.  **  Muscae  volitantes  " — motes  floating  about 
in  the  field  of  vision — may  be  seen  by  any  healthy  eye,  and  in 
such  cases  they  are  due  to  minute  opacities  normally  existing 
in  the  vitreous.  They  may  be  demonstrated  by  looking  at  a 
light  through  a  minute  hole  in  a  blackened  card ;  in  this 
way  the  shadows  of  the  opaque  objects  are  projected  on  the 
retina.  Motes  like  strings  of  beads,  and  also  motes  darting  in 
various  directions,  may  be  seen  at  times  apart  from  disease, 
especially  on  looking  at  dazzling  white  objects  :  these  latter 
are  essentially  subjective  and  appear  to  be  due  to  disturbances 
in  the  circulation.  Muscse  are  usually  more  obtrusive  in 
myopic  eyes,  and  in  conditions  of  weakness  and  irritability 
of  the  retina  from  whatever  cause.  Motes  from  normal 
opacities  must  be  distinguished  from  floating  specks  due  to 
abnormal  opacities  in  the  vitreous ;  the  latter  are  generally 
visible  with  the  ophthalmoscope.  Fixed  muscae — fixed  black 
spots  or  bands — are  due  to  opacities  in  the  substance  of  the 
retina.  Opacities  in  the  lens  are  revealed  by  ophthalmoscopic 
illumination  as  black  bands  or  streaks,  but  they  are  not 
perceived  by  the  patient  as  such,  unless  by  some  such  device 
as  the  experiment  with  the  blackened  card,  just  described. 

Flashes  of  light  (photopsia)  are  produced  by  irritation  of  the 
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retina,  or  of  the  optic  nerve  in  any  part  of  its  course  from  the 
brain.  Even  gentle  pressure  on  the  eyeball  gives  rise  to  circles 
of  light  or  phosphenes,  and  blows  produce  more  violent  flashes 
in  the  same  way  ;  such  sensations  are  frequent  in  incipient 
disease  of  the  optic  nerve.  Flashes  of  light  are  likewise  often 
complained  of  by  those  whose  cerebral  arteries  are  rigid,  and 
in  whom  disturbances  of  the  circulation  in  the  optic  nerve,  or 
in  the  cerebral  centres  connected  with  it,  may  be  presumed  to 
exist ;  they  are  recognised  as  amongst  the  prodromata  of 
apoplectic  and  other  cerebral  seizures. 

Coloured  spectra  (chromopsia)  are  of  somewhat  similar  nature  ; 
they  have  been  known  to  usher  in  epileptic  fits.  Yellow  vision 
(xanthopsia)  is  observed  in  certain  cases  of  jaundice,  but  it  is 
rare,  at  least  in  a  highly  marked  form  ;  it  is  occasionally  pro- 
duced by  santonine  administered  internall}^ ;  this  predominance 
of  yellow  renders  the  recognition  of  red  difficult. 

Convulsive  movements  of  the  ocular  and  palpebral  muscles  may 
occur  as  independent  functional  aff*ections  of  the  eye  ;  they 
then  come  more  properly  under  the  notice  of  ophthalmic 
surgeons,  but  they  sometimes  serve  to  indicate  cerebral  mis- 
chief. Spasm  of  the  orbicularis  palpebrarum  (blepharospasm) 
occurs  in  cases  of  intolerance  of  light,  or  from  other  forms 
of  reflex  irritation,  and  is  often  associated  with  hypermetropia  ; 
at  other  times  there  is  a  clonic  spasm  resembling  winking 
(nictitation).  Twitchings  and  spasm  of  this  muscle  may,  if 
severe,  be  due  to  central  causes,  resembling  thus  certain  forms 
of  convulsive  wry  neck,  twitchings  of  the  trapezius,  etc. 

Nystagmus  (convulsive  rhythmical  movement  of  the  eyeball) 
occurring  as  a  simple  ocular  aff'ection,  and  dating  from  early 
life,  need  not  be  noticed  here.  The  movements  are  usually 
lateral,  rarely  vertical  :  sometimes  they  have  more  of  a  rotatory 
character,  especially  in  children  blind  from  hydrocephalus, 
cataract,  etc.  They  are  often  of  but  limited  extent,  and  of 
extreme  rapidity ;  frequently  they  require  close  observation  to 
detect  their  presence.  Nystagmus  seems  also  to  be  developed 
in  connection  with  particular  occupations,  as  in  coal-miners 
and  some  others.  It  is  also,  however,  met  with  as  a  symptom 
of  grave  disease  in  the  nervous  centres  :  it  sometimes  appears 
in  one  eye  only,  but  usually  in  both.  The  movements  can 
often  be  seen  at  the  beginning  of  convulsions,  and  are  then 
regarded  as  part  of  the  fit.  Sometimes  they  are  associated 
with  a  peculiar  deviation  of  the  eyes,  both  eyes  being  directed 
as  if  the  patient  were  trying  to  look  fixedly  towards  the  back 
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of  his  shoulder  (conjugate  or  lateral  deviation  of  the  eyes)  ; 
associated  with  this  there  is  often,  if  not  usually,  a  turning  of 
the  head  also  in  the  same  direction.  The  significance  of  this 
combination  will  be  referred  to  in  connection  with  these  other 
symptoms.  (See  below.)  Frequently  the  oscillations  of 
nystagmus  can  only  be  detected  when  the  patient  looks 
steadily  in  a  given  direction,  to  the  extreme  left  or  right,  and 
in  such  cases  there  is  sometimes  associated  with  it  an  appreci- 
able paresis  of  the  muscle  called  thus  into  play,  e.g.,  of  the 
right  external  rectus  when  the  nystagmus  appears  on  looking 
steadily  towards  the  extreme  right :  sometimes,  indeed,  the 
movements  suggest  a  shaky  action  of  the  weak  muscle  rather 
than  a  rhythmical  movement.  On  the  other  hand,  there  is  some- 
times in  nystagmus  a  point  at  which  the  eyeballs  rest  when 
the  vision  is  directed  there  :  this  is  especially  seen  in  miners' 
nystagmus.  In  cases  of  cerebro-spinal  sclerosis,  nystagmus  is 
an  important  symptom ;  it  is  sometimes  present  to  a  glaring- 
extent,  but  sometimes  it  requires  to  be  searched  for  by  direct- 
ing the  vision  steadily  to  special  points.  Nystagmus  is  found 
in  various  cerebral  diseases,  including  tumours  :  its  diagnostic 
value  is  chiefly  in  excluding  mere  functional  disorders. 

Conjugate  or  lateral  deviation  of  the  eyes  differs  from  squint 
inasmuch  as  the  two  eyes  have  their  axes  of  vision  parallel, 
although  both  are  deviated  from  the  middle  line.  With  this 
we  have  often  a  rotation  of  the  head  at  the  same  time  ;  the 
patient  has  then  the  appearance  of  regarding  fixedly  something 
over  his  shoulder,  for  almost  always  the  eyes  look  in  the  same 
direction  as  that  to  which  the  head  is  turned.  The  deviation 
of  the  eyes,  however,  may  occur  apart  from  any  rotation  of  the 
head.     It  is  often  associated  with  nystagmus. 

This  curious  symptom  is  found  in  connection  with  the  occurrence  of 
convulsions,  and  also  at  the  onset  of  certain  hemiplegic  attacks.  In  the 
former,  the  symptom  appears  to  be  itself  due  to  convulsion  or  spasm  of 
the  particular  combination  of  muscles  (on  both  sides  of  the  body)  by 
which  the  movements  are  executed.  At  other  times  it  appears  that  the 
movements  are  performed  by  the  sound  muscles,  which  contract  strongly 
owing  to  the  balancing  action  of  their  antagonists  being  suddenly  lost 
from  paralysis.  The  symptom  points  strongly  to  a  gross  lesion  of  the 
brain  on  one  side,  although  it  has  been  noted  in  idiopathic  epilepsy  also. 
The  side  to  which  the  deviation  takes  place  varies  apparently  with  the 
cause  ;  the  following  is  the  doctrine  which  has  been  formulated  : — 

(a)  If  associated  with  convulsions  it  may  be  presumed  that  the  devia- 
tion is  due  to  SPASM  ;  hence  it  should  be  towards  the  convulsed  side 
when  the  convulsion  is  unilateral,  and  so  presumably  due  to  a  lesion  on 
the  opposite  side  of  the  brain  ;  the  patient  will  thus  look  away  from  the 
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side  of  the  brain  on  which  the  lesion  may  be  presumed  to  exist,  (1) 
provided  such  lesion  is  in  the  hemispheres  or  lyedundes  :  (*2)  in  lesions  of 
the  mesocephalon^  however,  the  direction  is  reversed,  and  the  patient 
then  looks  away  from  his  convulsed  limbs  if  the  convulsions  are  uni- 
lateral. In  this  convulsive  form  the  muscles  of  the  neck  are  more 
rigid  than  in  the  paralytic,  the  head  is  replaced  with  more  difficulty, 
and,  if  conscious,  the  patient  may  even  complain  of  pain  on  moving  it 
back. 

{h)  In  the  paralytic  form  of  the  lateral  deviation,  the  symptom  is 
found  in  connection  with  somewhat  sudden  apoplectic  attacks  ;  (1)  if 
the  eyes  are  turned  away  from  the  paralysed  limbs  the  lesion  is  sup- 
posed to  be  in  the  hemisphere  ;  (2)  if  they  look  towards  the  paralysed 
limbs  the  lesion  is  supposed  to  be  in  the  mesocephalon.  In  this  paralytic 
form  the  rotation  is  attended  with  less  rigidity  of  the  neck,  and  the 
head  can  be  restored  to  its  natural  position  without  much  trouble,  and 
without  indications  of  pain  if  the  patient  is  conscious. 

The  distinction  between  conjugate  deviation  of  the  eyes  and  strabis- 
mus is  usually  perfectly  clear,  but  occasionally  we  have  a  combination 
of  these  conditions,  in  a  somewhat  imperfect  form,  in  cases  of  jjaralysis 
of  the  sixth  nerve.  When  this  lesion  exists  alone,  and  is  due  to  an 
affection  of  the  nerve  trunk,  we  have  of  course  a  convergent  squint,  at 
least  in  certain  directions  of  the  vision.  But  when  the  mischief  is  due 
to  a  lesion  at  the  origin  of  the  nerve  in  the  fourth  ventricle  ("nuclear 
paralysis "),  we  certainly  sometimes  have  a  conjugate  deviation  of 
paralytic  origin,  both  the  eyes  being  directed  away  from  the  external 
rectus  implicated.  This  arises  from  the  external  rectus  on  one  side 
acting  habitually  in  harmony  with  the  internal  rectus  of  the  other, 
probably  in  virtue  of  some  crossing  of  the  fibres  from  the  nucleus  of  the 
sixth  nerve  on  the  one  side,  to  the  nucleus  of  the  third  nerve  on  the 
other  ;  such  an  arrangement  would,  of  course,  facilitate  the  synergic 
action  in  the  lateral  movement  of  the  eyeballs  in  the  normal  state.  On 
this  view,  we  have  the  internal  rectus  of  one  side  animated,  in  part,  by 
a  nervous  supply  from  the  origin  of  the  sixth  on  the  other.  If  then  we 
have  a  nuclear  paralysis  of  the  sixth  nerve  on  the  right  side,  for  ex- 
ample, we  will  have  not  only  paralysis  of  the  right  external  rectus  but 
weakness  of  the  left  internal  rectus ;  and  so  instead  of  an  internal 
squint  of  the  right  eye  (or  deviation  of  this  eye  to  the  left),  we  have 
conjugate  deviation  of  both  eyes  towards  the  left  side. 

The  acideness  of  vision  affords  indications  as  to  the  state  of 
the  optic  nerve,  but  of  course  the  vision  may  be  interfered 
with  by  many  local  causes  which  have  no  special  significance 
to  the  physician  (opacity  of  the  media,  closed  pupil,  glaucoma, 
separation  of  the  retina,  etc.).  The  advance  of  age  lessens  and 
abolishes  the  power  of  accommodation  (presbyopia),  and  there 
may  also  be  a  paralysis  of  the  accommodation  from  nervous 
lesions  or  the  action  of  drugs.  Optical  defects  (hypermetropia, 
myopia,  and  astigmatism)  often  produce  imperfect  vision,  and 
so  may  simulate  an  impairment  of  the  optic  nerve.  These 
subjects  must  be  studied  in  detail  at  the  eye  infirmaries,  but 
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with  a  few  precautions  the  use  of  Snellen's  test-types^  affords 
a  valuable  and  simple  means  of  testing  the  vision  :  the  differ- 
ent numbers  of  his  scale  can  be  read  fluently  by  an  average 
eye  at  the  corresponding  number  of  feet^  or  metres,  thus  No. 
li  at  a  foot  and  a  half,  No.  20  at  20  feet ;  or  0*5  at  half  a 
metre,  etc.  We  then  say  V.  =  f  §.  If  the  patient  requires  No. 
20  to  be  at  10  feet,  we  say  V.  =^§,  and  so  on  ;  or  instead  of 
*<V."for  Visus,  "D."  or  *^  S.^'  for  right  and  left  eye  respect- 
ively. Lines  and  spots  are  given  which  may  be  counted  by 
those  who  are  unable  to  spell  the  Roman  capitals.  In  using 
the  types  both  high  and  low  numbers  should  be  used  at 
corresponding  distances.  The  difference  between  the  nearest 
and  furthest  points  at  which  the  smaller  types  can  be  read 
indicates  the  range  of  the  accommodation ;  but  a  full  examination 
demands  in  certain  cases  the  use  of  lenses  also. 

The  degree  of  hypermetropia  is  estimated  by  the  strongest 
convex  glass  with  which  the  person  can  read  No.  20  at  20 
feet,  or  the  corresponding  types  at  6  metres  :  this  represents 
the  ^'manifest  hypermetropia."  But  when  the  accommodation 
is  completely  paralysed  by  the  repeated  application  of  atropine, 
especially  in  young  subjects,  a  stronger  lens  may  be  required, 
this  addition  being  the  index  of  the  ^'  latent  hypermetropia." 
In  the  case  of  myopia  the  weakest  concave  glass  sufficient  to 
render  No.  20  visible  at  20  feet  (or  the  corresponding  types  at 
6  metres)  is  reckoned  the  measure  of  the  myopia.  When  such 
lenses  improve  the  vision  without  rendering  it  perfect,  astig- 
matism should  be  tested  for  :  some  circular  arrangement  with 
radiating  lines  may  be  used,  or  the  dial  of  a  clock,  to  see  if  all 
the  figures  on  the  circle  and  the  hands  in  the  various  positions 
are  perfectly  straight  and  equally  black  and  distinct.  When 
by  suitable  glasses  the  person  can  read  No.  20  at  20  feet  (or  at 
6  metres  in  the  other  scale),  we  reckon  the  vision  good,  the 
presumption  being  that  any  defects  are  merely  due  to  optical 
causes.  In  many  such  cases,  however,  the  correction  is  not 
absolutely  satisfactory,  especially  in  myopia. 

It  must  be  remembered  that  there  may  be  a  marked  affection  of 
the  optic  nerve  although  the  person  may  be  able  to  read  the  smallest 
types  quite  satisfactorily. 

1  Test-Types  for  the  Determination  of  the  Acuteness  of  Vision,  by  H. 
Snellen,  M.D.  Fourth  Edition.  Williams  and  Norgate,  1868.  Also,  Opto- 
typi  ad  Visum  Determinandum.     Editio  Quinta.     Metrico  Systemate.     1875. 

^  Parisian  feet,  which  are  slightly  longer  than  English  ;  proportion,  46-49. 

In  the  fifth  edition  the  metrical  system  is  followed,  beginning  at  0*5,  0*6, 
and  so  on  in  fractions  of  a  metre. 
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Defect  of  visual  acuteness  is  often  spoken  of  as  ''-  amblyopia," 
and  complete  blindness  from  nervous  causes  as  "  amaurosis." 
We  often  find  these  defects  due  to  grave  lesions  of  the  retina 
or  of  the  nervous  centres,  and  it  is  on  this  account  that  the 
examination  is  so  important  to  the  physician  as  furnishing 
evidence  of  Bright's  disease  of  the  retina,  cerebral  tumour,  or 
meningitis.  But  dimness  of  vision  ma}^  arise  from  other 
causes  of  somewhat  less  serious  nature,  as  in  anaemia  from  loss 
of  blood,  prolonged  discharges  as  in  leucorrhoea,  and  protracted 
suckling  :  even  suddenly  assuming  the  erect  posture  in  cases  of 
debility  and  feeble  circulation,  from  whatever  cause,  may 
bring  on  dimness  of  vision.  In  other  cases  the  dimness  of 
vision  may  be  due  rather  to  weakness  in  the  muscular  appara- 
tus of  the  eyes  which  regulates  the  convergence  and  accommo- 
dation, and  these  may  be  weak  from  general  causes  as  well 
as  from  the  local  strain  on  the  eyes  already  referred  to 
(p.  168). 

The  field  of  vision  should  be  estimated  in  certain  cases,  as 
it  is  often  of  great  importance  in  medical  practice  :  it  is  found 
to  be  much  diminished  in  some  affections  of  the  optic  nerve, 
due  to  cerebral  as  well  as  to  more  local  causes.  Each  eye 
should  be  tested  separately  :  the  line  of  vision  of  the  patient 
is  to  be  directed  steadily  forwards,  to  meet  the  gaze  of  the 
observer's  eye  seated  immediately  opposite  him,  and  the 
observer's  finger  or  a  small  piece  of  white  paper  on  the  point 
of  a  pen  should  then  be  carried  to  the  extreme  left  and  right, 
and  above  and  below,  till  the  limit  is  reached  at  which  it  is 
visible  while  the  eye  is  kept  looking  straight  forward.  In  this 
way  the  observer  can  watch  whether  the  patient's  vision  is 
kept  steadily  fixed  :  at  the  same  time  he  can  compare  the 
extent  of  the  field  of  vision  in  his  own  right  eye  with  that  of 
the  patient's  left  (and  vice  versa) — using  his  own  field  of  vision 
as  an  approximate  standard.  Ophthalmic  surgeons  have  more 
accurate  methods  of  measuring  and  reducing  to  a  scale  the 
field  of  vision  by  means  of  a  ^'  perimeter,"  but  the  above 
method  is  a  ready  means  of  forming  a  general  estimate.  The 
field  of  vision  is  sometimes  contracted  almost  equally  in  all 
directions,  but  the  defect  is  usually  in  particular  directions, 
such,  for  example,  as  the  outer  or  inner  half. 

Local  defects  in  the  field  of  vision  may  be  detected  in 
connection  with  localised  lesions  in  the  retina  ;  such  a  localised 
blind  spot  is  termed  a  "  scotoma."  Of  course  these  are  more 
troublesome  to  the  patient  when  they  happen  to  be  central 
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(central  scotoma).  In  the  absence  of  a  visible  lesion  in  the 
retina,  a  central  amblyopia  may  be  due  to  a  latent  choroiditis 
or  to  some  serious  lesion  of  the  optic  nerve  :  it  has  appeared 
frequently  to  be  due  to  poisoning  by  tobacco,  or  perhaps 
alcohol,  and  in  a  few  instances  to  a  hereditary  defect. 

Hemiopia,  Hemianopia,  Hemianopsia, — When  the  defect  is 
limited  to  one-half  of  the  field  of  vision  the  affection  is  named 
hemiopia,  and  patients  may  complain  that  they  only  see  one- 
half  of  an  object.  It  is  rare  for  an  upper  or  under  half  to  be 
involved  ;  sometimes  a  less  segment  than  a  half  is  implicated. 
It  is  usually  a  lateral  half  which  is  lost.  The  defect  is  named 
according  to  the  unseen  portion  :  thus  if  the  half  of  the  object 
to  the  patient's  right  be  unseen  with  the  right  eye  we  term 
this  "  temporal  hemiopia "  of  that  eye.  The  defect  in  the 
retina  is,  of  course,  in  the  opposite  or  nasal  half  to  bring 
about  this  result,  the  temporal  half  being  sound  :  the  etymo- 
logical accuracy  of  the  term  ^*  temporal  hemiopia  "  may  there- 
fore be  said  not  to  be  interfered  with  :  in  speaking  of  a  defect, 
however,  ^^  hemianopia  "  or  '^  hemianopsia  "  is  a  more  suitable 
word.  One  eye  only  may  be  involved,  but  both  eyes  are 
usually  affected  simultaneously  :  the  most  common  combination 
is  temporal  hemianopsia  of  one  side  and  nasal  of  the  other 
(bilateral  and  homonymous).  When  two  nasal  halves  or  two 
temporal  halves  are  involved  simultaneously  the  resulting 
defect  is,  of  course,  much  less  obvious  to  the  patient ;  it  may, 
indeed,  readily  escape  his  notice, — the  deficiency  in  the  half 
of  the  field  of  vision  in  the  one  eye  being  supplemented  by  the 
sound  half  of  the  other  associated  with  it  in  binocular  vision  : 
it  comes  out,  however,  on  testing  the  eyes  separately. 

Occasionally  hemianopsia  is  combined  with  hemiansesthesia, 
the  patient's  vision  is  defective  on  the  side  with  which  he 
would  try  to  look  on  his  affected  limbs.  Hemianopsia  has  been 
repeatedly  found  in  cases  of  aphasia,  especially  with  that  form 
of  it  termed  sensory,  and  characterised  by  "  word  blindness." 
In  such  cases  the  hemianopsia  is  right,  bilateral,  and  homony- 
mous ;  no  doubt  due  to  some  lesion  on  the  left  side  of  the  brain. 
Sometimes  hemianopsia  is  found  in  hemicrania  (migraine)  and 
passes  ofi*  with  the  other  symptoms  of  this  functional  disturb- 
ance. When  due  to  gross  lesions,  we  usually  find  it  associated 
with  tumour  or  haemorrhage.  The  optic  nerve,  the  optic  com- 
missure, and  the  optic  tract  in  some  part  of  its  course,  are  usually 
the  structures  imphcated,  but  at  times  the  mischief  appears 
to  exist  in  some  deeper  cerebral  centre.     The  curious  limita- 
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tion  of  the  defect  to  one  lateral  half  of  the  retina  depends  no 
doubt  in  most  cases  on  the  decussation  of  the  fibres  at  the 
commissure  :  but  the  occurrence  of  some  decussation  at  the 
cerebral  centre  for  vision  would  almost  seem  necessary  to 
explain  the  impHcation  of  both  eyes  in  some  of  the  cases  of 
unilateral  cerebral  lesion. 

If  a  tumour  involves  the  front  of  the  chiasma,  we  can  under- 
stand that  the  two  inner  halves  of  the  retina  would  be  affected  ; 
while  implication  of  one  optic  tract  would  give  us  the  common 
combination  of  an  outer  and  inner  half  of  each  retina  :  thus  a 
lesion  of  the  left  optic  tract  would  affect  the  left  half  of  each 
retina  giving  thus  right  homonymous  bilateral  hemianopsia, 
for  the  pathway  from  the  centre  for  sight  in  the  brain  passes  to 
the  temporal  half  on  the  same  side  and  crosses  to  the  nasal 
half  on  the  other. 

The  rare  occurrence  of  the  two  temporal  halves  being 
affected,  has  been  explained  by  some  as  due  to  symmetrical 
rigidity  of  the  anterior  communicating  artery,  in  the  circle  of 
Willis,  compressing  injuriously  the  outer  half  of  the  chiasma 
on  each  side.  Loss  of  all  parts  of  the  field  of  vision  in  one  eye 
may  obviously  result  from  lesion  of  the  optic  nerve  in  front  of 
the  chiasma. 

Colour  blindness  (achromatopsia)  is  not  uncommon  as  a 
congenital  or  even  as  a  hereditary  defect.  Eed  with  its  com- 
pounds and  green  are  the  colours  most  commonly  concerned. 
No  special  significance  can,  as  yet,  be  attached  to  this  defect. 
A  degree  of  colour  blindness,  however,  is  often  found  in  con- 
nection with  blind  spots  in  the  central  part  of  the  retina,  and 
so  it  should  be  investigated  in  cases  of  optic  neuritis  and 
atrophy,  and  in  the  study  of  tobacco  poisoning  with  central 
amblyopia.  We  may,  however,  have  a  scotoma  for  a  particular 
colour  without  any  loss  of  the  general  visual  acuteness.  Colour 
blindness  likewise  complicates  hemianaesthesia.  The  field  of 
vision  for  white  and  for  the  various  colours  is  not  equally  exten- 
sive in  the  normal  state,  and  in  certain  nervous  affections  it  is 
notably  curtailed  for  certain  colours.  The  field  of  vision  for 
colours  may  be  tested  in  the  same  way  as  the  general  field  of 
vision, — variously  coloured  objects  of  suitable  size  being  sub- 
stituted for  the  white  luminous  object.  When  this  defect  is 
limited  to  one-half  of  the  retina,  it  is  termed  "  hemiachroma- 
topsia,"  and  this  may  exist  without  any  defect  as  regards  white 
objects.  Dyschromatopsia  is  the  term  applied  when  there  is  diffi- 
cultyin  distinguishing  colours  without  absolute  colour  blindness. 
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For  testing  the  colour  sense  the  most  generally  convenient 
plan  is  to  supply  the  patient  with  a  large  number  of  skeins 
of  coloured  wools  of  various  shades ;  we  then  give  him  a  good 
bright  sample  of  red  and  of  green,  in  particular,  and  ask  him 
rapidly  to  sort  all  the  shades  of  red  into  one  lot  and  of  green 
into  another.  He  should  be  placed  in  a  good  light,  but  he 
should  not  be  allowed  to  scrutinise  the  skeins  too  closely.  In 
supplying  the  samples  a  variety  of  shades  must  be  used,  and 
especially  pinks,  rose  colours,  pale  greens,  stone,  grey,  slate, 
and  drab  colours,  as  these  are  the  most  generally  confused  : 
or  one  or  two  of  these  colours  may  be  given  for  him  to  com- 
pare :  the  larger  the  number  of  shades  sorted  accurately  the 
clearer  is  the  evidence  of  a  correct  colour  sense.  Other  colours 
besides  red  and  green  may  be  given  as  samples,  or  the  whole 
bundle  with  all  the  colours  may  be  given  for  him  to  classify 
according  to  their  colours.  When  the  patient  is  known  to 
have  had  a  good  colour  sense,  the  test  by  getting  him  to  name 
the  colours  shown  may  be  used  :  but  otherwise  this  test  is 
fallacious. 

Hemeralopiay  called  also  *'  night  blindness,"  consists  in  the 
inability  to  see  properly  towards  evening,  as  the  daylight 
declines.  It  is  found  in  soldiers  and  others  who  have  been 
exposed  to  dazzling  lights.  It  has  no  special  significance  to 
the  physician.  This  symptom  is  found  also  in  the  affection 
known  as  **  retinitis  pigmentosa."  (Hemeralopia  is  employed 
by  some  in  exactly  the  opposite  sense,  the  term  Nyctalopia 
being  then  used  for  night  blindness.) 

Ophthalmoscopic  examinations  are  useful  (1)  in  determining 
whether  the  loss  of  vision,  which  may  be  detected,  is  due  to 
other  than  nervous  lesions  ;  (2)  in  distinguishing  various  affec- 
tions of  the  retina  and  optic  nerve  from  each  other;  and 
further,  (3)  in  discovering  marked  changes  of  much  dia- 
gnostic significance  even  when  there  is  no  affection  of  the 
vision  as  tested  by  types.  The  use  of  the  ophthalmoscope 
must  be  learned  practically  in  the  dark  rooms  of  our  eye 
infirmaries,  and  no  description  of  the  instruments  or  the 
methods  of  using  them  would  be  here  of  much  use.  The 
methods  by  the  erect  and  inverted  images  are  both  used  for 
medical  cases,  but  for  the  more  delicate  examination  of  the 
nervous  and  vascular  changes  the  direct  method  is  preferable. 
The  student  should  aim  at  making  himself  familiar  with  both 
methods,  and  should,  by  examining  many  eyes,  apart  from 
any   cerebral  affections,  learn  to  distinguish  the  varieties  in 
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the  size,  shape^  and  appearance  presented  by  the  optic  nerve, 
whether  congenital  or  acquired,  and  in  particular  the  changes 
in  the  fundus  so  often  associated  with  hypermetropia  and 
myopia.  He  should  also  learn,  if  possible,  to  estimate  the 
degree  of  hypermetropia  or  myopia  and  the  presence  of  astig- 
matism, by  means  of  the  ophthalmoscope,  as  in  many  cases  in 
medical  practice,  where  the  patients  are  ill  and  confined  to  bed, 
no  other  method  is  available. 

The  following  are  the  points  specially  to  be  attended  to  in  using  the 
ophthalmoscope  in  medical  cases  : — l^he  shape  of  the  optic  disc  should  be 
noted  ;  if  both  discs  are  oval  in  the  same  direction,  instead  of  being 
circular,  optical  defects  (astigmatism)  should  be  tested  for,  before  con- 
cluding that  there  is  a  real  change.  We  also  ascertain  the  presence  or 
absence  of  the  congenital  cup  :  or  any  excess  of  cupping  (as  in  glaucoma) : 
or  any  filling  up  of  the  cup  :  these  points  can  be  made  out  by  observing 
the  course  of  the  vessels  and  by  estimating  the  focal  depth.  The  course 
of  the  bloodvessels  over  the  disc  must  be  scrutinised  ;  in  particular  let  it 
be  noted  w^hether  the  arteries  appear  to  project  forv^^ard  on  the  disc, 
or  to  curve  over  its  edge  from  its  swollen  state  ("  choked  disc," 
cedematous  papilla). 

The  size  and  appearance  of  the  large  arteries  should  be  noted  :  whether 
they  seem  diminished  in  calibre,  and  whether  they  appear  glistening 
and  as  if  affected  with  sclerosis,  or  accompanied  with  whitish  streaks. 
These  streaks  are  found  associated  both  with  intra-ocular  and  with 
cerebral  disturbances  :  in  the  former  (hypermetropia)  the  acuteness  of 
vision  is  not  diminished,  but  in  cerebral  cases  giving  rise  to  this  con- 
dition of  the  arteries,  the  vision  is  almost  always  affected  ;  streaks  over 
the  centre  of  the  vessels  do  not  indicate  serious  changes,  and  are  due 
probably  to  mere  reflection  of  the  light.  The  vessels  may  be  abolished 
by  embolism  or  thrombosis  of  the  retinal  artery  or  of  one  of  its  branches  ; 
this  accident  is  characterised  by  sudden  blindness  ;  at  first  there  is  a 
whitish  patch  of  exudation  with  a  red  spot,  marking  the  position  of  the 
macula  ;  this  exudation  disappears,  and  the  colour  returns  in  a  few 
days,  but  the  vessels  soon  become  obliterated,  and  the  blindness  is 
permanent.  The  veins  should  be  noted  as  to  the  presence  of  enlarge- 
ment or  tortuosity,  and  as  to  whether  they  seem  specially  dark  and 
congested  where  they  dip  into  the  tissue  of  the  nerve.  The  size  and 
colour  of  the  disc  are  very  important  ;  attention  must  be  directed  to  see 
if  it  is  unduly  pale  or  of  a  bluish  or  greenish  tinge,  and  the  distribution 
of  pigment  around  its  margin,  if  any  be  present,  must  be  noted.  The 
disc  is  often  pinker  than  normal,  shading  off  so  gradually  into  the 
colour  of  the  retina  as  scarcely  to  be  distinguished  from  it  (neuritis)  ; 
or  the  edges  may  be  veiled  by  exudation.  On  the  other  hand,  the  disc 
may  be  unduly  pale,  with  a  deficiency  of  the  minute  vessels  distributed 
to  its  substance  (white  atrophy,  sclerosis).  The  disc  itself  may  be 
normal  or  pale,  even  although  the  large  vessels  in  front  of  it  are  in- 
creased in  number.  The  size  of  the  disc  may  remain  normal  although 
the  condition  known  as  white  atrophy  is  highly  marked  ;  but  the  nerve 
may  be  shrunken  as  a  whole  or  in  particular  parts  (atrophy  with  loss  of 
substance,  or  contraction).  Traces  of  exudation,  either  in  patches  or  in 
the  course  of  the  vessels,  are  sometimes  found  associated  with  a  general 
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pink  and  prominent  aspect  of  the  disc,  which  assumes  a  woolly  appear- 
ance {'*  choked  disc").  The  bloodvessels  should  also  be  examined  in 
their  course,  particularly  as  to  the  presence  of  hcemorrhages  :  these 
should  be  noted  as  to  whether  they  seem  true  clots,  or  whether  the 
vessels  seem  to  terminate  in  branching-like  spots  involved  in  patches  of 
white  exudation  ;  mere  dark  spots  from  a  sudden  bend  must  be  dis- 
tinguished from  haemorrhages.  When  reddish  spots  without  any  true 
clot  are  found,  miliary  aneurysms  may  sometimes  be  suspected,  par- 
ticularly at  bifurcations  of  vessels.  Large  exudations  forming  irregular 
patches,  partly  on  the  nerve  and  partly  beyond  it,  or  connected  by 
streaks  with  the  disc,  obscuring  the  vessels  and  associated  with  loss  of 
vision,  are  to  be  suspected  as  syphilitic.  Whitish  pearly  spots  of  exuda- 
tion in  the  neighbourhood  of  the  macula  lutea  are  common  in  Bright's 
disease  of  the  kidney,  and  larger  patches,  with  smaller  glittering  spots 
elsewhere,  are  also  found  in  this  aifection  ;  somewhat  similar  patches 
are  seen  occasionally  in  diabetes  and  some  other  affections.  Shining 
miliary  tubercles  are  occasionally  seen  in  the  choroid  in  cases  of  tuber- 
culosis and  tubercular  meningitis. 

Significance  of  Ophthalmoscopic  Appearances  in  Medical  Dia- 
gnosis.— Optic  neuritis  and  optic  atrophy  are  the  two  most 
important  conditions  discovered  in  the  fundus  in  the  examin- 
ation of  medical  cases.  Optic  neuritis  regarded  as  an  affection 
of  the  nerve  in  its  course  cannot  be  differentiated  clinically 
from  inflammation  of  the  "  papilla,"  as  its  termination  within 
the  eye  is  called.  To  inflammation  of  this  part  the  word 
"  papillitis  "  is  more  specially  applied  by  some.  Atrophy  is 
often  preceded  by  optic  neuritis  occurring  in  connection  with 
cerebral  tumours  and  inflammations,  and  in  such  .cases  the 
disc  is  usually  ragged  or  ill-defined  at  certain  parts ;  in  simple 
white  atrophy,  on  the  other  hand,  the  disc  is  sharply  defined, 
but  this  form  of  atrophy  is  less  characteristic  of  definite 
cerebral  affections,  being  found  in  a  variety  of  conditions. 
Great  changes  in  the  fundus  are  observed  from  time  to  time 
in  the  progress  of  cerebral  cases  involving  the  optic  nerve  and 
retina ;  haemorrhages  appear  and  disappear,  or  give  place  to 
patches  of  exudation.  These  sometimes  become  absorbed,  or 
they  may  increase  in  number  and  size.  The  tendency  is  for 
all  these  inflammatory  processes,  including  even  oedema  of  the 
papilla,  to  terminate  in  atrophy  of  the  nerve. 

In  attempting  to  explain  the  changes  in  the  fundus  of  the 
eye,  as  bearing  on  medical  diagnosis,  we  must  be  content 
with  comparatively  obscure  indications,  as  the  subject  has 
not  been  sufficiently  long  under  competent  observation  to 
lay  down  general  laws  safely.  The  exudations  described  as 
characteristic  of  syphilis,  or  of  Bright's  disease,  and  miliary 
tubercles,  aneurysms,  or  embolisms  (when  they  can  be  definitely 
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recognised  as  such)  are  sufficiently  suggestive  of  their  signi- 
ficance. In  addition  to  the  exudations  already  described, 
haemorrhagic  spots  are  likewise  found  in  Bright's  disease,  and 
the  detection  of  such  always  demands  an  examination  of  the 
urine ;  not  unfrequently  cases  of  Bright's  disease  come  first 
under  notice  from  a  failure  of  vision  due  to  these  changes. 
(Edema  of  the  retina  likewise  occurs  in  renal  dropsy,  and  its 
aggravation  or  subsidence  may  account  for  the  great  changes 
in  the  state  of  the  vision  which  sometimes  occur  within  short 
intervals.  Haemorrhages  may  also  be  found  to  complicate 
many  inflammatory  processes  in  the  optic  nerve  and  retina 
whether  these  arise  from  cerebral  or  more  local  affections. 
They  likewise  occur  in  pernicious  anaemia,  leukaemia,  diabetes, 
and  in  certain  cases  of  heart  disease. 

In  endeavouring  to  understand  the  ophthalmoscopic  appearances 
found  in  connection  with  cerebral  tumours  and  inflammations,  the 
following  different  theories  may  be  borne  in  mind,  as  they  have  been 
advanced  to  explain  the  swollen  and  inflamed  state  of  the  optic  nerve 
known  as  the  "  choked  disc."  1.  An  interruption  to  the  return  of 
the  blood  from  the  eye,  due  to  pressure  on  the  cerebral  veins  by  a 
tumour,  may  give  rise  to  congestion  and  slight  fulness  of  the  optic 
nerve,  and  there  may  then  be  induced  a  secondary  increase  of  this  con- 
gestion, from  strangulation,  as  it  were,  of  the  vessels  of  the  congested 
and  swollen  nerve  by  its  own  inexpansible  sheath.  This  view  is  now 
generally  abandoned  :  the  results  of  constriction  are  supposed  to  arise 
from  direct  pressure  of  the  inflammatory  exudations  on  the  veins. 
2.  Or,  the  swelling,  congestion,  and  oedema  of  the  disc  may  arise  from 
pressure  in  the  sub- vaginal  space,  either  from  the  presence  of  exudation 
originating  there,  or  from  the  pressure  of  fluid  forced  along  the  sheath 
of  the  optic  nerve  from  the  sub-arachnoid  space.  3.  An  extension  of 
the  inflammatory  process  from  the  brain  or  cerebellum,  or  the  mem- 
branes, down  the  course  of  the  optic  nerve,  may  give  rise  to  a  "  neuritis 
descendens."  This  explanation  applies  specially  to  cases  of  meningitis 
and  no  doubt  also  to  many  cerebral  tumours.  4.  Vascular  changes, 
resulting  in  congestion  of  the  optic  disc,  may  be  due  to  disturbances  of 
the  circulation,  brought  about  through  an  indirect  influence  of  the 
cerebral  tumour,  or  other  mischief,  on  the  vaso-motor  or  sympathetic 
system,  apart  from  any  merely  mechanical  effect,  or  from  any  continuity 
of  inflamed  tissues. 

Optic  neuritis  or  atrophy  due  to  cerebral  causes  is  usually 
double,  although  the  changes  in  one  eye  are  often  more 
advanced  than  in  the  other ;  if  only  one  eye  be  affected,  a 
lesion  on  the  opposite  side  of  the  brain  may  be  presumed. 
Localisation  of  the  disease  from  ophthalmoscopic  signs  is 
scarcely  possible,  but  the  comparative  frequency  of  blindness 
and  affections  of  the  optic  nerve  in  tumours  of  the  cerebellum 
is  well  established.     The  mere  size  of  the  tumour  seems  to 
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have  no  relationship  to  the  ocular  symptoms.     Unilateral  optic 
atrophy  (white)  is  not  unfrequent  in  locomotor  ataxy. 

The  cortical  centre  in  the  brain  for  vision  has  been  referred 
to  the  occipital  lobes. 

THE   EAR. 

Tests  of  hearing.  Nervous  deafness. — The  sense  of  hearing  is 
usually  tested  by  means  of  a  watch  applied  to  or  held  near 
one  ear  while  the  other  is  closed  by  the  finger.  We  begin  by 
applying  the  watch  closely  enough  for  it  to  be  distinctly  heard  ; 
it  is  then  removed  to  a  distance,  in  a  straight  line  from  the 
ear,  and  gradually  approximated  till  it  can  be  heard  again  ;  by 
measuring  this  distance,  we  have  a  means  of  comparison  be- 
tween the  two  ears,  and  also  a  rough  gauge  of  the  absolute 
acuteness  of  hearing.  The  expression  in  figures  may  be  made 
thus  :  if  an  average  ear  can  hear  a  given  watch  at  40  inches 
and  if  the  patient  can  only  hear  it  at  10  inches  with  the  right 
ear,  but  at  40  with  the  left,  we  write  R  =  J^  :  L.  =  ^§ :  if  only 
audible  on  contact,  we  may  say  ^^,  or  if  not  heard  at  all  £^, 
Sometimes  D.  and  S.  are  used  for  the  Right  and  Left  ear.  As 
another  plan,  low  speech,  or  notes  of  different  pitch,  at  varying 
distances,  or  loud  sounds,  are  sometimes  tried  to  test  the  power 
of  hearing.  Some  persons  hear  a  watch  badly,  and  conversa- 
tion pretty  well ;  in  others,  again,  this  is  reversed,  without  any 
intelligible  cause. 

The  degree  in  which  sound  is  conducted  through  the  bones, 
when  a  sounding  body  is  applied  directly  to  the  head,  some- 
times yields  valuable  information,  especially  in  discriminating 
deafness  due  to  disease  in  the  nervous  structures  of  the  ear, 
from  that  due  to  disease  in  the  conducting  apparatus  (external 
and  middle  ear).  When  the  hearing  is  normal,  '*  bone  conduc- 
tion "  of  sound  is  weaker  than  "  air  conduction,"  which  is  of 
course  the  ordinary  medium  of  hearing,  {a.)  In  the  normal 
state,  if  a  vibrating  tuning  fork  be  held  in  contact  with  the  mas- 
toid process  till  the  note  has  completely  died  away,  and  then 
quickly  transferred  to  a  point  near  to,  but  not  touching  the 
orifice  of  the  ear,  the  sound  will  be  heard  for  several  seconds 
longer — "  Rinne's  experiment,  positive  result."  (b.)  In  many 
cases  of  deafness  the  sound  of  the  tuning  fork  is  not  heard 
when  held  opposite  the  ear  after  it  has  ceased  to  be  audible  as 
applied  to  the  mastoid  process — "  Rinne's  experiment,  nega- 
tive result." 

In  cases  of  deafness  with  a  "  negative  result "  it  is  held  by 
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Lucae  that  the  disease  causing  the  deafness  is  in  the  conducting 
structures  of  the  ear :  if  on  the  other  hand,  a  "  positive  result " 
is  obtained,  the  disease  is  assumed  to  be  in  the  nervous  ap- 
paratus. These  deductions  from  the  results  of  Rinne's  experi- 
ment are  not  to  be  relied  on  in  all  cases  according  to  Politzer 
and  Barr.  A  more  reliable  test  consists  in  applying  a  large 
vibrating  tuning  fork  (C)  to  the  middle  line  of  the  head  (fore- 
head, vertex,  or  teeth),  and  ascertaining  if  it  is  perceived  by 
the  patient  pjincipally  or  exclusively  on  the  side  on  which  he 
is  deaf:  or  in  the  event  of  both  ears  being  affected,  if  it  is 
heard  more  loudly  on  the  deafer  side  (Weber's  test).  In  either 
of  these  cases,  it  may  be  assumed  with  great  probability,  that 
the  disease  causing  the  deafness  is  in  the  conducting  structures  : 
if  an  opposite  result  is  obtained  by  this  test,  a  lesion  of  the  ner- 
vous structures  of  the  ear  may  be  inferred.  The  watch  is  also 
used  in  testing  "  bone  conduction."  When  in  a  case  of  marked 
deafness  the  tick  of  the  watch  applied  to  the  temple  or  fore- 
head is  heard  in  the  deaf  ear  more  loudly  than  in  the  hearing 
ear,  or  more  loudly  than  if  applied  to  the  orifice  of  the  ear,  the 
nervous  structures  are  probably  unimpaired.  It  seems,  how- 
ever, that  an  opposite  result  does  not,  in  every  case,  justify  us 
in  assuming  disease  of  the  nervous  structures. 

EXAMINATION  OF  THE  EAK 

When  by  means  of  the  watch  test,  or  otherwise,  we  are  satisfied  of  an 
impaired  state  of  the  hearing,  we  must  examine  the  organs  to  see  if  any 
impediment  can  be  found,  such  as  a  plug  of  wax,  or  any  growth  or 
tumour  in  the  meatus,  or  any  obstruction  in  the  passage  of  the  Eus- 
tachian tubes.  The  ear  is  illuminated  by  reflecting  light  from  a  concave 
mirror  through  a  speculum  which  straightens  and  slightly  dilates  the 
external  meatus.  Daylight  is  much  the  best,  but  a  lamp  may  be  re- 
quired when  this  is  defective.  If  wax  be  found  on  such  an  examina- 
tion, the  hearing  should  be  tested  after  its  removal  b}^  syringing,  as  it 
does  not  follow  that  the  wax  was  the  sole  or  the  chief  cause  of  the  deaf- 
ness complained  of.  Inquiry  should  likewise  be  made  as  to  the  exist- 
ence, at  any  period,  of  discharges  of  any  kind  from  the  ears  (pus,  blood, 
or  watery  fluid),  and  in  such  cases  the  likelihood  of  perforation,  or  even 
of  almost  complete  destruction  of  the  membrana  tympani,  must  be  con- 
sidered. Fracture  of  the  base  of  the  skull  must  also  be  remembered  in 
this  connection.  Perforations  may  demand  a  careful  examination  of 
the  ear  by  means  of  the  speculum,  as  just  described,  but  sometimes  they 
can  be  demonstrated  by  causing  the  patient  to  force  air  into  his  ear  by 
blowing  his  nose  while  the  nostrils  are  tightly  compressed  (Valsalva's 
method).  In  many  cases  of  perforation  of  the  membrane,  we  may,  in 
this  way,  hear  a  loud  hissing  or  whistling  sound  due  to  the  air  rushing 
through  the  perforation.  This  same  experiment  likewise  enables  us  to 
discover  if  the  Eustachian  tube  is  patent ;  for  when  the  tympanum  is  in 
its  natural  state  we  may  thus  hear,  by  means  of  the  aurist's  diagnostic 
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tube  (or  even  a  stethoscope  applied  to  the  external  ear),  a  sharp  click 
from  the  compression  of  the  air  in  the  cavity  during  the  blowing  of  the 
nose  as  described.  This  method  is  not  available  in  children,  or  in  those 
adults  who  cannot  be  made  to  do  the  experiment  properly.  Politzer's  bag, 
with  its  tube  introduced  into  the  nostril,  is  often  useful  in  such  cases,  as 
the  air  can  be  thus  blown  through  the  Eustachian  tube  during  the  act  of 
swallowing,  when  no  obstruction  is  present.  In  other  cases,  again,  the 
proper  investigation  requires  the  air  to  be  actually  blown  into  the 
Eustachian  tube  by  an  ear-catheter  introduced  into  it,  but  such  manip- 
ulations are  only  to  be  attempted  by  those  specially  trained  in  aural 
surgery.  In  examining  the  Eustachian  tubes  attention  should  be 
directed  to  the  condition  of  the  pharynx,  tonsils,  and  posterior  nares,  as 
many  aural  diseases  begin  in  these  situations.  A  proper  examination  of 
the  orifices  of  the  Eustachian  tubes  may  demand  the  use  of  Rhinoscopy. 
(See  chapter  x. ) 

In  the  examination  of  the  ear  by  the  speculum  and  reflected 
light,  we  aim  at  discovering  the  condition  of  the  walls  of  the 
meatus,  the  appearance  of  the  membrana  tympani,  whether  it 
is  ruptured,  or  whether  distinct  alterations  exist  in  the  curva- 
ture of  the  membrane, — such  as  bulging  towards  the  meatus  or 
the  contrary, — whether  there  is  any  abnormality  in  the  reflec- 
tion of  the  light  from  the  membrane,  and  whether  there  is 
undue  vascularity  in  the  neighbourhood  of  the  handle  of  the 
malleus  or  elsewhere.  An  exploration  of  the  state  of  the 
petrous  bone,  in  cases  of  suppuration,  can  sometimes  be  made 
by  means  of  the  probe,  although  this  is  a  dangerous  instrument 
in  such  situations.  All  these  changes  point  to  disease  of  the 
meatus  and  middle  ear,  and  they  indicate  mechanical  causes 
for  the  deafness,  and  so  may  remove  it  from  the  realm  of  the 
physician.  Suppuration  in  the  tympanum,  etc.,  may  throw  a 
light  of  the  utmost  value  on  certain  cerebral  or  pysemic  symp- 
toms in  a  case.  Abscess  of  the  brain  very  often  depends  on 
some  old  suppuration  in  the  ear :  meningitis  also  sometimes 
arises  from  middle  ear  disease,  and  this  may  have  extended 
upwards  from  the  throat,  as  in  certain  cases  of  scarlatina. 
Puffiness  over  the  mastoid  process,  generally  with  present  or 
past  otorrhoea,  is  sometimes  found  in  connection  with  suppura- 
tion going  on  in  the  mastoid  cells,  and  this  suppuration  may 
be  associated  with  a  train  of  symptoms  indicative  of  septic 
poisoning  or  other  serious  mischief,  to  which  it  may  supply 
the  only  clue.  Facial  paralysis  is  not  unfrequently  due  to 
disease  of  the  middle  ear,  especially  when  this  is  of  a  suppura- 
tive character.  When  a  degree  of  deafness  exists,  and  its 
cause  cannot  be  referred  to  any  impediment  in  the  passages  of 
the  ear,  we  may  infer  a  lesion  of  the  auditory  nerve  in  some 
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part  of  its  course;  the  test  by  bone  conduction  may  greatly 
assist  us,  and  an  examination  of  the  other  cranial  nerves  may 
throw  some  light  on  the  nature  and  position  of  the  lesion; 
the  presence  of  subjective  symptoms  must  also  be  considered 
in  this  connection.  Very  profound  deafness,  especially  when 
suddenly  developed,  almost  always  implies  some  lesion  in  the 
labyrinth.  If  ushered  in  with  great  giddiness  and  noises  in 
the  ear,  or  developed  in  connection  with  acute  symptoms  re- 
sembling those  of  meningitis  in  children,  this  may  be  regarded 
as  certain.  In  some  cases  of  cerebro-spinal  meningitis  the 
inflammation  works  its  way  up  to  the  labyrinth;  in  other 
cases,  especially  in  children,  inflammation  there,  as  described 
by  Voltolini,  seems  to  be  the  cause.  Haemorrhages  there,  as 
well  as  elsewhere,  have  been  found  as  a  result  of  diseased 
arteries,  syphilis,  and  leukaemia :  such  lesions  may  occur  in 
both  ears,  or  in  one  only.  The  occupation  of  the  patient, 
and  his  relation  in  this  respect  to  noises,  the  previous  history 
of  blows  on  the  head,  of  attacks  of  giddiness,  or  of  noises  in 
the  ears,  and  the  family  history  as  to  deafness,  hereditary 
syphilis,  etc.,  should  all  be  inquired  into.  The  concurrence  of 
eye  disease  with  deafness  and  notched  teeth  has  already  been 
referred  to  as  a  sign  of  syphilis  (see  p.  152).  Scarlatina,  typhus, 
and  typhoid  fever  are  often  complicated  with  deafness  during 
the  acute  illness,  and  this  occurs  occasionally  as  a  sequela :  in 
the  first-named  disease  the  mischief  is  usually  in  the  conducting 
structures  of  the  ear,  in  the  others  the  deafness  is  almost 
always  nervous.  In  Mumps,  inflammation  of  the  middle  ear 
occasionally  occurs :  more  rarely  we  see  labyrinthine  disease, 
with  total  deafness  in  one  or  both  ears.  Very  profound  degrees 
of  deafness  may  come  and  go  so  quickly  as  to  indicate  the 
functional  nature  of  the  aff'ection  (so-called  hysterical). 

Preternatural  acuteness  of  hearing  (hyperacusis)  is  of  rare  occur- 
rence, but  is  found  in  certain  hysterical  conditions,  and  occa- 
sionally at  the  beginning  of  meningitis,  fevers,  and  other  acute 
diseases,  although  in  the  farther  course  of  typhus  and  enteric 
fever  nervous  deafness  is  a  much  commoner  symptom,  as 
already  mentioned.  Allied  to  hyperacusis,  is  an  exaggerated 
hearing  of  certain  sounds  of  low  pitch  :  this  has  been  reported 
in  cases  of  facial  paralysis,  apparently  from  implication  of  the 
stapedius  muscle.  Improved  hearing  in  the  midst  of  loud  noises 
occurs  occasionally  in  deaf  persons,  and  is  known  as  Paracusis 
Willisii :  the  noise  is  supposed  to  loosen  the  stiffened  ossicles. 

Noises  in  the  ear  (tinnitus  aurium)  are  often  complained  of : 
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they  are  generally  associated  with  some  degree  of  deafness,  more 
rarely  with  no  defect  in  hearing.  The  noises  vary  in  degree 
from  very  slight  sounds,  heard  only  when  everything  around 
is  perfectly  still,  up  to  noises  so  distressing  as  scarcely  to  be 
bearable.  The  sounds  are  described  in  the  most  varied 
manner  as  ringing,  humming,  hissing,  buzzing,  whiffing,  etc. 
Sometimes  there  are  two  or  more  different  kinds  of  sound  in 
the  one  ear.  They  are  often  traceable  to  some  mechanical 
cause,  giving  rise  to  pressure  on  the  labyrinth,  either  directly 
or  indirectly.  Thus  wax  pressing  on  the  membrana  tympani, 
or  obstructions  in  the  Eustachian  tube  altering  the  pressure  of 
the  air  in  the  tympanum,  can  sometimes  be  shown  (by  the 
effect  of  their  removal)  to  have  been  the  cause  of  tinnitus.  It 
should  be  remembered,  however,  that  apparently  similar 
obstructions  may  exist  without  producing  this  symptom.  In 
cases  of  deafness,  brought  on  by  blows  on  the  head,  tinnitus  is 
often  present.  In  many  cases  the  noises  in  the  ear  seem 'to  be 
due  to  actual  disturbance  in  the  labyrinth  itself,  and  especially 
to  pressure  of  the  stapes  on  the  foramen  ovale ;  such  pressure 
may  arise  from  disease  of  the  external,  middle,  or  internal  ear. 
An  aff'ection  of  the  labyrinth  and  especially  of  the  semicircular 
canals  is  very  probable  when  the  noises  are  associated  with 
great  deafness,  with  sudden  and  violent  attacks  of  giddiness, 
and  a  tendency  for  the  patient  to  turn  or  to  fall  to  one  side 
(Meniere's  disease).  In  auditory  vertigo  there  may  be  chronic 
ear  disease  with  or  without  suppuration  :  the  attacks  may  have 
no  explanation  in  any  apparent  change  in  the  aural  condition 
at  the  time.  Great  sickness  is  often  present,  and  the  patient 
may  not  be  able  to  raise  his  head  without  bringing  on  the 
most  dreadful  giddiness  and  sickness.  He  has  often  to  lie 
with  the  eyes  closed  to  lessen  the  sense  of  vertigo  (see  Vertigo, 
Chap.  vi. ).  Occasionally  the  noises  in  the  ear  appear  (like  cer- 
tain forms  of  deafness)  to  be  purely  nervous,  coming  and  going 
irregularly,  or  especially  produced  or  aggravated  in  connection 
with  mental  annoyance  and  over-fatigue;  or  developed,  like 
certain  forms  of  weak  sight,  by  prolonged  lactation,  etc. 
Noises  in  the  ear  have,  in  certain  cases,  their  explanation  in 
disturbances  existing  in  the  brain  itself,  or  in  its  circulation ; 
like  flashes  of  light,  they  form  part  of  the  prodromata  of  apo- 
plectic attacks,  or  may  constitute  the  *'aura"  in  epilepsy. 
Quinine  in  full  doses  often  produces  more  or  less  noise  or  ring- 
ing in  the  ears ;  great  diff'erences  exist  as  to  the  susceptibility 
of  patients  in  respect  of  quinine.     Salicine  and  salicylic  acid 
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may  also  give  rise  to  the  same  symptom.  Occasionally  the  noise 
or  singing  in  the  ears  is  due,  in  all  probability,  to  the  patients 
hearing  sounds  actually  produced  in  their  own  blood-vessels, 
and  these  can  sometimes  be  stopped  for  the  time  by  pressure 
on  the  carotids.  Possibly  they  sometimes  hear  sounds  pro- 
duced by  the  circulation  of  the  blood  in  the  rigid  arteries  at 
the  base  of  the  brain  in  cases  of  atheroma. 

A  whiffing  sound,  as  if  close  at  the  ear,  corresponding  with 
the  arterial  pulsations,  is  often  complained  of  by  persons  affected 
with  some  disorder  of  the  heart's  action  (usually  of  a  functional 
character),  and  associated  with  a  sense  of  throbbing  throughout 
the  arteries ;  this  sound  distresses  them  chiefly  while  lying  on 
the  left  side,  and  indeed  often  renders  this  posture  in  bed 
impossible. 

The  centre  for  hearing  in  the  brain  has  been  referred  to  the 
superior  temporo-sphenoidal  convolution  on  the  opposite  side 
from  the  ear  concerned. 

THE  SENSE  OF  TASTE. 

The  sense  of  taste  is  not  easily  tested  in  a  satisfactory  man- 
ner. The  difficulties  are  the  following.  Some  so-called  tastes 
are  really  appreciated  by  the  olfactory  nerve,  while  acrid  sub- 
stances may  be  recognised  by  the  nerves  of  common  sensation. 
Loss  of  taste  from  nervous  causes  (ageustia,  ageusia)  is  very 
often  unilateral,  and  when  a  sapid  substance  is  applied  to  one 
side  of  the  tongue  as  a  test,  it  is  apt  to  pass  over  quickly  to  the 
other  side,  or  to  the  soft  palate,  when  the  tongue  is  taken  in. 
To  avoid  this,  the  substance  may  be  applied  to  the  tongue 
while  it  is  kept  protruded,  but  it  is  found  that  even  in  the 
normal  state  it  is  not  easy  to  recognise  various  tastes  under 
such  conditions.  The  sense  of  taste  proper  seems  to  reside  in 
the  tongue  and  soft  palate  chiefly,  but  the  movements  of  the 
tongue  against  the  hard  palate  and  lips,  and  the  intimate  ad- 
mixture of  the  substance  with  the  secretions  of  the  mouth, 
seem  to  be  almost  essential  for  the  proper  appreciation  of 
tastes.  A  further  difficulty  arises  from  the  different  parts  of 
the  tongue  having  very  different  degrees,  and  even  kinds  of 
sensation.  The  best  way  is  to  try  strong  solutions  of  a  sweet 
and  of  a  bitter  substance,  as  these  are  pure  sapids  (sugar  and 
picric  acid  e.g),  and  to  rub  them  with  the  finger  or  with  a 
piece  of  lint,  or  a  brush,  very  freely  and  firmly  on  to  various 
parts  of  one  side  of  the  tongue  while  it  is  protruded,  and  to 
ask  the  patient  to  indicate  by  a  movement  of  the  head  whether, 
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and  when,  he  recognises  the  taste  before  he  takes  in  his  tongue. 
If  we  suspect  a  defect  on  one  side  we  can  sometimes  demon- 
strate it  more  clearly  by  applying  the  test  solution  to  the 
affected  side,  and  while  it  is  still  unrecognised  we  may  touch 
the  other  side  of  the  tongue  with  the  same  substance  before 
it  is  taken  in  ;  we  may  thus  find  that  the  patient  at  once  indi- 
cates his  recognition  of  the  test  fluid  on  the  sound  side  by  a 
sign  or  a  contortion  of  his  face.  Care  must  be  taken  to  have 
the  patient's  mouth  thoroughly  washed  out  before  any  new 
substance  is  tried,  as  also  to  have  the  brushes  or  other  agents 
used  in  applying  the  test  thoroughly  cleansed,  and  it  is  well  to 
begin  with  the  milder  tastes,  as  the  strong  bitter  substances' 
linger  a  long  time  in  the  mouth  and  complicate  further  trials. 
In  addition  to  sweet  and  bitter,  acid  and  salt  substances  should 
be  tried.  Acids  without  smell  must  be  selected  for  such  trials, 
such  as  citric  or  tartaric  acid. 

The  galvanic  test  may  be  applied  by  means  of  small  elec- 
trodes, at  the  end  of  fine  wires  fastened  on  a  handle,  but 
insulated  from  each  other,  and  connected  with  one  or  two  cells 
of  a  constant  current  battery.  The  metallic  taste  thus  pro- 
duced may  be  used  to  define  the  area  of  the  gustatory  sense 
in  the  tongue,  as  well  as  to  ascertain  its  presence. 

Along  with  the  tests  by  sapids,  the  tongue  should  also  be 
tried  as  to  its  tactile  sense  by  the  compasses  (see  pp.  158-160); 
loss  of  taste  with  perfect  tactile  sensation,  and  loss  of  tactile 
sense  with  preservation  of  taste,  are  both  occasionally  found, 
as  well  as  loss  of  both ;  we  must  also,  of  course,  pursue  the 
examination  by  testing  the  other  cranial  nerves,  etc.  The 
significance  of  a  lesion  of  taste,  when  ascertained,  is  rendered 
somewhat  obscure  by  the  curious  diff'erences  of  opinion  as  to 
the  nerves  of  taste  and  their  real  origin.  The  glosso-pharyngeal, 
for  special  sense  at  the  back  part  of  the  tongue,  has  hitherto 
been  generally  acknowledged ;  Dr.  Gowers,  however,  thinks 
that  this  nerve  has  really  nothing  to  do  with  taste,  although 
fibres  from  the  fifth  nerve  may  be  distributed  along  with  its 
terminal  branches,  and  so  give  rise  to  this  idea.  The  lingual 
branch  of  the  fifth  nerve  is  admitted  by  all  to  supply  common 
sensation  to  the  tongue,  and  most  authorities  consider  it  to  be 
concerned  more  or  less  also  in  the  special  gustatory  sense  ;  the 
chorda  tympani  nerve,  however,  which  joins  it  from  the 
seventh,  is  now  regarded  as  the  nerve  of  special  sense  for  the 
anterior  two-thirds  of  the  tongue,  aud  it  seems  quite  certain 
from  clinical  experience  that  it  has  to  do  with  the  sense  of 
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taste.  But  admitting  this  as  proved,  it  is  not  quite  certain 
that  the  portio  dura  of  the  seventh  pair  really  contains  in  itself 
sensory  fibres ;  some,  indeed,  allege  that  the  sensory  fibres  in 
the  chorda  tympani  come  from  the  ^'pars  intermedia"  of  the 
seventh  pair  (the  nerve  of  Wrisberg) ;  while  others  maintain 
that  it  has  some  junction,  through  the  vidian  nerve  or  other- 
wise, with  the  fifth  nerve  in  ways  which  are  not  always  uni- 
form. It  has  been  argued,  moreover,  that  the  lingual  and 
chorda  tympani  may  afSfect  the  sense  of  taste  by  an  indirect 
action  on  the  glands  and  papillae.  We  may  regard  it  as  certain 
that  taste  may  be  affected,  or  preserved,  in  cases  presenting 
definite  disorders  of  the  fifth  nerve,  including  among  these 
tactile  anaesthesia  of  the  tongue  :  and  that  taste  is  often  affected 
in  cases  presenting  the  well-known  features  of  paralysis  of  the 
portio  dura  of  the  seventh  pair,  arising  from  disease  of  the  ear 
and  other  peripheral  causes.  The  variation  as  to  the  presence 
of  the  affection  of  taste  in  cases  of  facial  paralysis  depends 
probably  on  the  exact  locality  at  which  the  lesion  of  the 
seventh  nerve  exists  :  when  this  paralysis  is  due  to  a  cere- 
bral lesion,  the  taste  does  not  appear  to  be  affected.  Affec- 
tions of  taste  from  implication  of  the  glosso-pharyngeal  nerve 
require  further  study. 

The  taste  may  also  be  affected  in  various  ways  in  general 
diseases,  such  as  insanity  and  hysteria,  and  excessive  sensitive- 
ness of  taste  (hypergeusia),  or  perversion  of  taste  (parageusia), 
like  those  of  smell,  may  be  mixed  up  with  the  delusions  and 
hallucinations  of  the  insane.  In  various  forms  of  digestive 
disorder,  and  after  certain  medicines,  the  patients  often  com- 
plain of  having  *^a  bad  taste"  in  the  mouth.  Local  causes 
affecting  the  tongue,  such  as  dryness  in  febrile  disease,  foul 
coating  in  dyspepsia,  stomatitis,  and  the  like,  naturally  impair 
the  sense  of  taste. 

The  cerebral  centre  for  taste  is  still  somewhat  uncertain, 
but  is  supposed  to  be  near  that  for  smell.  (For  motor  affec- 
tions of  the  tongue,  see  ninth  nerve,  p.  200). 

SENSIBILITY  OF    THE  SKIN  AND  MUSCLES. 

The  skin  has  various  forms  of  sensibility  which  are,  so  far, 
capable  of  differentiation,  and  as  these  are  variously  affected  in 
disease,  different  tests  come  to  be  applied.  In  carrying  out 
any  of  the  following  tests  in  cases  of  nervous  disease,  a  certain 
slowness  in  the  transmission  of  the  sensations  may  be  noticed,  or 
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there  may  be  a  second  and  different  kind  of  sensation  trans- 
mitted after  the  first  impression. 

Common  sensation, — Analgesia. — The  most  marked  differences 
in  disease  are  presented  by  the  tactile  sense  and  the  sense  of 
pain  :  what  would  be  felt  in  health  as  extremely  painful  may 
be  felt  distinctly  enough,  but  quite  without  pain  :  in  such  cases 
even  the  slightest  touch  may  be  perceived  as  acutely  as  in 
health. 

The  sense  of  pain  belongs  to  the  group  of  "  common  sensa- 
tions," as  distinguished  from  various  specialised  sensations,  and 
may  here  be  taken  as  their  type.  Itching,  burning,  and  other 
conditions  bordering  on  pain  are  included  in  this  group  :  but 
pleasurable  sensations  come  also  under  this  category.  The 
sensation  of  electrisation  of  the  skin  comes  under  it,  and  as 
the  current  from  an  induction  apparatus  can  be  regulated  to 
produce  the  slightest  perceptible  effect,  or  the  most  painful 
sensations,  it  is  reckoned  the  best  test.  The  electrodes  of  a 
faradic  battery  are  applied  close  together  to  the  part,  by  pre- 
ference in  the  form  of  a  fine  wire  brush ;  the  minimum  strength 
which  can  be  perceived  is  noted  as  well  as  the  maximum 
strength  which  can  be  borne  without  a  sense  of  pain.  We 
may  find  that  the  patient  perceives  the  application  of  a  strong 
current  in  the  affected  area,  as  if  the  brush  were  touching  him, 
with,  however,  no  sense  of  pain,  but  at  once  cries  out  when 
the  brush  is  taken  beyond  the  boundary  of  the  affected  part. 
In  the  same  way  a  needle  thrust  through  the  skin  and  twisted 
about  may  be  perceived  by  the  patient,  but  without  pain, 
apparently  much  in  the  same  way  as  any  one  might  feel  the 
same  process  applied  to  the  sleeve  of  his  coat.  This  loss  of  the 
sense  of  pain,  with,  it  may  be,  preservation  of  the  tactile  sense, 
is  termed  Analgesia. 

The  sense  of  temperahtre  seems  also  to  be  so  far  distinct 
from  other  forms  of  cutaneous  sensibilit}^  It  is  best  tested  by 
means  of  hot  and  cold  water,  in  two  similar  test  tubes,  applied 
to  the  skin.  The  patient  is  then  asked  to  say  which  of  the  tubes 
is  the  hotter.  By  varying  the  temperature  of  the  water  an  ex- 
act estimate  of  the  delicac}^  of  this  sense  can  be  arrived  at.  A 
hot  and  cold  spoon  serves  the  purpose  of  a  rough  test.  At  times 
temperatures  may  be  felt  as  painful  although  they  are  not  ex- 
treme. This  indicates  a  hypersesthesia  or  excessive  sensibility  : 
allied  to  this  is  the  tenderness  experienced  in  some  forms  of 
spinal  inflammation  on  applying  a  hot  sponge  to  certain  of  the 
vertebrae. 
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The  tactile  sense  is  very  unequally  distributed  over  the 
cutaneous  and  mucous  surfaces,  some  parts  being  very  much 
more  sensitive  than  others.  Defects  in  the  acuteness  of  this 
sense  are  often  complained  of  in  particular  parts,  and  so  it 
becomes  important  not  only  to  verify  the  existence  of  this 
anaesthesia,  but  also  to  define  with  some  accuracy  its  degree 
and  its  distribution.  Various  methods  are  pursued.  The 
patient  may  be  touched  lightly  with  the  finger  or  a  feather  in 
various  parts,  and  he  should  be  asked,  while  his  eyes  are  shut, 
whether  and  at  what  part  he  is  touched,  the  observations 
being,  of  course,  varied  by  an  occasional  blank  experiment. 
A  source  of  confusion  consists  in  the  transmission  of  vibrations 
mechanically  from  the  region  of  one  nerve  distribution  to  that 
of  another  ;  so  that  in  a  finger  whose  supply  is  wholly  lost  a 
rubbing  sensation  may  be  felt  by  contiguity,  much  in  the  same 
way  as  one  can  feel  something  rubbing  the  surface  of  his 
glove  and  could  even  define  the  direction  of  the  movement. 
It  is  found  that  in  anaesthesia  the  precision  of  localising  the 
sense  of  impact  is  much  diminished.  If  the  defect  be  very  slight 
the  patient  may  be  tried  with  the  most  delicate  impressions 
possible,  such  as  result  from  the  touching  of  a  hair ;  if,  on  the 
other  hand,  the  sense  be  very  dull,  the  point  of  a  pin,  or  the 
pinching  of  the  skin,  may  be  used  to  produce  a  distinct  impres- 
sion, and  by  the  patient's  answers,  or  the  expression  of  his 
face,  we  may  be  able  to  define  the  area  of  impaired  sensation. 
In  conducting  such  experiments  it  should  be  noticed  if  the 
perception  of  the  impact  is  distinctly  delayed,  as  this  indicates 
a  bluntness  in  the  sense.  Other  methods  of  testing  the  sensa- 
tion consist  in  trying  if  the  patient  can  recognise  by  the  hand, 
and  with  his  eyes  shut,  difi'erent  textures  of  cloth,  flannel  from 
cotton,  for  example,  or  if  he  can  say  whether  a  carpet,  or  a 
rough  or  a  smooth  substance,  is  interposed  between  his  bare 
foot  and  the  floor,  care  being  taken  that  there  is  no  great 
difl'erence  in  the  temperature  of  these  objects.  The  lifting  of 
minute  objects  as  pins  and  pieces  of  thread  or  paper  by  the 
hand,  the  discrimination  of  coins,  and  the  manipulation  of 
worsted  or  cotton  yarn  in  sewing  or  knitting,  often  enable  us 
to  judge  of  the  degree  of  tactile  sense  remaining  with  consider- 
able certainty.  Blindfolding  the  patients  often  brings  out 
very  prominently  the  loss  of  tactile  sense,  as  we  may  find  them 
groping  about  with  their  hands  for  objects  of  various  sizes 
placed  in  a  tray  before  them,  which  are  already  actually  touch- 
ing their  fingers.     These  methods,  or  at  least  some  of  them, 
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are  applicable  to  various  ages  and  various  grades  of  intelli- 
gence, but  a  greater  precision  may  often  be  obtained  by 
means  of  compasses  or  an  ^'aesthesiometer,"  as  it  is  sometimes 
called.     (See  Fig.  31.) 
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Fig.  31. — ^Esthesiometer,  half  actual  size.    The  figures  indicate  centimetres. 

It  is  found  that  in  anaesthesia  the  se7ise  of  locality  as  regards  the  part 
touched  varies  much,  and  a  patient  can  often  say  with  certainty  that  he 
is  touched  and  yet  be  very  vague  as  to  the  locality.  This  forms  the 
basis  of  the  test  (Weber's).  A  person  with  a  very  dulled  sense  could 
tell  if  touched  simultaneously  on  the  knee  and  the  foot ;  but  even  a 
healthy  subject  becomes  confused  if  the  two  localities  touched  are  suffi- 
ciently approximated.  The  essence  of  the  test,  therefore,  consists  in 
discovering  the  smallest  distance  at  which  the  two  points  of  a  pair  of 
compasses,  simultaneously  and  lightly  applied  to  the  surface,  can  be 
recognised  by  the  skin  touched  as  tw^o  separate  objects.  The  points 
should  be  blunted  in  some  way,  except,  perhaps,  in  the  case  of  the 
finger-tips  and  other  sensitive  parts,  and  even  then  anything  like  pain- 
ful impressions  must  be  avoided  ;  sealing  wax  or  ivory  points  serve  this 
purpose,  or  the  points  themselves  may  be  rubbed  down.  The  patient 
should  first  be  informed,  with  his  eyes  open,  as  to  the  process  of  testing 
to  be  attempted,  a  few  trials  being  made  to  let  him  know  the  object 
aimed  at.  The  eyes  should  then  be  shut,  or  the  vision  obstructed  in 
some  way,  and  the  compasses  or  instrument  widely  opened,  applied  so 
as  to  give  a  distinct  impression  of  two  separate  points:  the  points  should 
then  be  gradually  approximated  till  they  are  felt  as  if  they  made  only 
one  impact,  or  till  the  answers  become  confused  and  unrelialile,  in  which 
case  we  may  revert  after  a  time  to  the  same  part  to  see  if  the  same 
result  is  obtained.  During  this  gradual  approximation  of  the  points  of 
the  compasses,  an  occasional  variation  by  the  impact  of  only  one  limb 
of  the  compasses  should  be  introduced,  so  as  to  make  sure  that  the 
patient  is  not  answering  at  random. 

The  following  directions  should  be  attended  to  : — 1.  The  two  points 
must  be  put  down  simultaneously  and  with  equal  pressure,  otherwise 
the  succession  of  the  impacts  leads  of  itself  to  the  inference  of  two  points. 

2.  The  part  of  the  patient  under  observation  should  be  kept  quite  un- 
moved and  steady:  patients  instinctively,  when  in  doubt,  tend  to  move 
the  fingers  or  hand  to  satisfy  themselves  when  asked  whether  two  points 
are  applied,  as  they  get  in  this  way  also  a  succession  of  impressions. 

3.  The  two  points  should  be  always  kept  in  the  same  relative  direction 
in  making  estimates  of  the  delicacy  of  sensation  in  the  same  limb,  ^.e., 
we  must  keep  always  either  in  the  axis  of  the  limb  or  always  trans- 
versely to  it.  4.  The  points  should  be  kept  stationary,  or  if  moved 
along  allowance  must  be  made  for  the  variation  of  the  sensibility  thus 
introduced,  especially  if  we  approach  more  sensitive  areas.    With  every 
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care  the  results  are  often  unsatisfactory  and  confusing.  In  fact  con- 
siderable intelligence  is  required  in  the  patients  to  secure  reliable  results, 
and  they  often  seem  so  stupid  or  careless  or  fatigued  that  the  results 
appear  a  mass  of  confusion.  Possibly  at  times  the  disease  itself  helps 
the  confusion  by  leading  a  patient  to  feel  one  point  as  if  it  were  two  or 
mor e  ( Polycesthesia ) . 

The  following  list  may  serve  as  an  indication  of  the  normal  sensitive- 
ness of  dijBferent  parts,  but  it  cannot  be  regarded  as  absolute:  a  com- 
parison of  the  sensation  on  the  two  sides  of  the  body  indicates  changes 
in  a  more  reliable  manner  when  the  lesion  is  unilateral.  (Selected  from 
Weber's  table. ) 

DISTANCES  AT   WHICH  TWO  POINTS  CAN  BE  RECOGNISED 
AS  SUCH  IN  THE  NORMAL  STATE. 


Red  surface  of  lips,    -        -        2  lines 
Lips  where  covered  with  skin,  4     ,, 
Dorsal  surface  of  3rd  i^halanx,  3    ,, 

Dorsum  of  hand  at  knuckles,    8    ,, 


Middle  of  thigh. 
Over  patella,     - 
Dorsum  of  foot  near  toes. 

30 
16 
18 
18 
24 
30 

I'ems,         -        .        -        - 
Upper  dorsal  vertebrae. 
Middle  dorsal  vertebrae,    - 

Point  of  the  tongue,    -        -        J  line 
Dorsum  and  edge  of  tongue,       4  lines 
Palmar  surface  of  3rd  phalanx,  1     ,, 
2nd       ,,         2    ,, 
,,  ,,  metacarpus,  3    ,, 

Skin  of  cheek,    -        -        -        3     ,, 
Tip  of  the  nose,  -        -        3     ,, 

Lower  part  of  forehead,      -       10    ,, 
Neck  under  jaw,  -         -       lo     ,, 

Skin  beneath  occiput,         -       24     ,, 
Sternum,    -        -        -        -      20    ,, 

The  area  of  diminished  sensation,  or  of  complete  anaesthesia, 
often  enables  us  to  refer  the  defect  to  a  single  nerve,  or  to  a 
special  branch  of  a  nerve.  ^  The  extent  of  the  area  of  anaes- 
thesia, and  its  level  in  the  trunk,  may  enable  us  to  define  the 
locality  of  the  lesion  in  the  spinal  cord  to  which  it  is  due. 
Anaesthesia  is,  indeed,  very  often  due  to  spinal  lesions,  but  is 
sometimes  found  in  more  general  diseases,  after  diphtheria  for 
example  (in  the  skin  as  well  as  in  the  fauces),  in  hysteria,  and 
occasionally  in  other  affections  clearly  of  a  functional  character. 
In  cases  of  ovarian  irritation  certain  limited  areas  of  anaesthesia 
can  sometimes  be  made  out:  occasionally  the  anaesthesia  in 
such  cases  extends  to  one  side  of  the  body  (hemi-anaesthesia) : 
such  unilateral  anaesthesia  is  found  also  in  some  cases  of  cere- 
bral lesions  (posterior  part  of  internal  capsule),  associated  with 
paralysis  of  the  same  parts.  In  locomotor  ataxy  anaesthesia 
of  the  feet  and  legs  is  very  common.  (Compare  section  on 
Paralysis  with  Anaesthesia,  p.  205.)  Anaesthesia  is  frequently 
caused  by  pressure  on  the  nerves,  as  by  tight  bandages,  splints, 
crutches,  etc.,  or  by  more  serious  forms  of  pressure  arising 
from  malignant  tumours,  aneurysms,  abscesses,  etc. 

1  In  studying  this  distribution  Flower's  "  Diagrams  of  the  Nerves,"  3rd  Ed., 
Lond.,  1880;  and  "Heiberg's  Atlas  of  the  Cutaneous  Nerve  Supply":  Bail- 
liere,  Tindall  &  Cox,  Lond.,  1885,  may  be  consulted  with  advantage. 
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The  trophic  effects  of  nervous  lesions  must  be  noted,  when 
present,  as  important  facts  in  cases  of  anaesthesia :  ulcerations 
of  the  cornea,  in  the  case  of  the  fifth;  glazing  of  the  skin; 
wasting  of  the  nails;  grayness  of  the  hair;  and  the  like,  are  to 
be  named  in  this  connection.  Anaesthesia  can  occasionally  be 
shown  to  exist  in  an  area  affected  with  neuralgia,  and  a  certain 
degree  of  anaesthesia — a  dulled  perception  of  tactile  impres- 
sions— is  habitually  present  in  cases  of  so-called  hyperaesthesia 
in  which  slight  irritations  of  the  skin  produce  painful  impres- 
sions. In  serious  lesions  of  nerves  from  injury,  there  is  some- 
times a  deep-seated  burning  pain  to  which  the  name  **Causalgia" 
is  applied. 

Diminution  of  the  sensation  in  the  mucous  membranes  can 
be  ascertained  by  touching  the  parts,  tickling  the  fauces,  etc.; 
diminished  sensitiveness  of  the  fauces,  epiglottis,  etc.,  some- 
times determines  the  occurrence  of  choking  or  of  pulmonary 
affections,  especially  in  the  insane.  The  tongue  has  already 
been  referred  to  (p.  155). 

The  sense  of  pressure  differs  from  the  sense  of  touch  and  the 
sense  of  weight.  It  is  tested  by  applying  a  series  of  coins  or 
weights  on  the  part  to  be  tried :  this  must  be  firmly  supported 
and  care  must  be  taken  to  avoid  complications  from  the  sense 
of  temperature,  by  introducing  some  non-conducting  substance 
next  the  skin.  Springs  are  sometimes  used  to  measure  the 
pressure  applied. 

Muscular  sensibility.  Sense  of  weight. — The  *' muscular  sense" 
is  a  name  applied  by  some  to  the  faculty  we  possess  of  judging 
of  weight.  This  faculty  is  often  very  defective  in  locomotor 
ataxy,  and  has  been  supposed  to  account  for  the  incoordination 
of  the  movements  found  in  this  disease.  In  the  case  of  the 
upper  limbs  various  weights,  of  as  nearly  as  possible  the  same 
bulk,  may  be  given  as  tests  while  the  patient's  eyes  are  closed, 
and  it  can  then  be  seen  how  far  he  is  able  to  discriminate  them 
by  his  muscular  sense.  For  light  objects  coins  answer  admir- 
ably— a  sovereign  and  a  shilling,  for  example.  In  testing  the 
lower  limbs  the  patient  may  be  placed  on  a  high  seat,  with  his 
feet  quite  off*  the  ground,  or  one  leg  may  be  swung  over  the 
other,  and  various  weights,  enclosed  in  a  bag,  or  attached  by 
any  other  convenient  arrangement,  may  be  suspended  on  the 
foot,  and  the  power  he  has  of  estimating  weights  may  thus  be 
gauged. 

In  health  there  is  a  distinct  consciousness  of  muscular  con- 
traction when  it  is  excited  by  the  faradic  current :  the  sensi- 
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bility  of  muscle  is  tested  in  this  way.  In  cramp  we  are  con- 
scious of  pain  deeply  seated  in  the  muscles  affected.  Probably 
connected  with  the  muscular  sense,  and  the  consciousness  of 
the  outgoing  current  from  the  brain  to  the  muscles,  is  the 
notion  we  have  of  the  position  in  which  our  limbs  happen  to 
be  at  a  given  time.  The  conception  of  this  is  often  quite  erro- 
neous in  patients  whose  tactile  sense  seems  good.  The  patient's 
eyes  being  bandaged,  the  limbs  are  placed  or  held  in  various 
positions,  and  the  interrogation  made:  or  if  able  to  use  his 
limbs  sufficiently,  he  may  be  asked,  while  blindfold,  to  touch 
his  mouth  or  various  parts  of  his  own  body  with  his  finger ; 
or  to  trace  a  circle  on  the  floor  with  his  toe.  In  connection 
with  the  "  muscular  sense "  compare  the  remarks  on  ^'  erro- 
neous projection"  in  ocular  paralysis,  p.  163. 

Diminution  and  perversions  of  the  cutaneous  sensi- 
bility AS  complained  of  by  the  patients.  These  may  take 
a  great  variety  of  forms. 

Ancesthesia  is  described  by  patients  as  a  ^^ numbness"  or 
"  deadness  "  of  the  affected  parts,  or  occasionally  as  if  thick- 
ened skin,  leather,  india-rubber,  or  even  air  cushions  were  in- 
terposed between  their  feet,  or  other  affected  parts,  and  the 
objects  touched.  These  sensations  may  be  regarded  as  due  to 
pure  defects.  Associated  with  anaesthesia,  there  may  be  in  the 
same  part  hypercesthesia,  that  is  to  say,  painful  sensations 
from  irritations  which  in  the  normal  state  would  scarcely  be 
noticed :  thus  a  light  touch  affecting,  perhaps,  only  the  hairs 
of  the  skin,  or  a  slight  current  of  air,  may  be  felt  by  such 
patients  as  acutely  painful :  but  as  there  is  in  hyperaesthesia 
no  real  increase  of  delicacy  in  touch,  but  almost  always  a  dimin- 
ution, the  term  hyperalgesia  might  be  more  fitly  employed, 
while  this,  and  all  forms  of  disordered  sensation,  might  be 
classified  under  the  general  name  of  the  parmsthesice.  The  feel- 
ing of  "  pins  and  needles  "  in  a  limb  is  often  complained  of  in 
paralysis  :  the  feeling  is  somewhat  similar  to  that  experienced 
by  every  one  at  times  when  by  accident  undue  pressure  is 
made  on  certain  parts  of  a  limb,  as  on  the  arm  by  lying  on  it, 
etc.  Allied  to  this  tingling  is  the  feeling  as  if  small  insects 
were  crawling  over  the  body  {formication ) ;  other  creeping 
feelings,  and  sensations  as  if  the  hairs  of  the  body  were  standing 
on  end  {horripilation,  goose-skin),  are  complained  of  in  various 
nervous  affections,  and  also  in  febrile  disturbances.  Feelings 
of  flushing,  both  local  and  general,  and  of  coldness,  or  of  cold 
water  trickling  down  a  part,  are  often  experienced  in  nervous 
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affections,  especially  hysteria  and  hj^pochondriasis,  as  well  as 
in  certain  febrile  states.  (See  Pyrexia,  p.  94.)  Coldness  of 
the  limbs  is  often  bitterly  complained  of  in  paralysis,  although 
the  parts  may  seem  only  slightly  colder  than  natural.  The 
girdle  sensation,  a  feeling  of  constriction  of  the  trunk,  as  if  the 
clothes  were  too  tightly  fastened  round  the  body,  or  as  if  a 
cord  were  tightly  compressing  it,  is  often  present  in  spinal 
affections.  Some  of  the  above  perverted  sensations  pass  into, 
or  are  associated  with  actual  pain  in  various  parts. 

TESTING  OF  THE  CRANIAL  NERVES. 

In  many  cases  of  paralysis  the  critical  examination  of  the 
cranial  nerves  may  enable  us  not  only  to  pronounce  on  the 
cerebral  nature  of  the  illness,  but  even  to  localise  the  lesion  in 
some  part  of  the  brain.  In  certain  cerebral  affections,  more- 
ever,  it  occasionally  happens  that  only  one  or  two  nerves  are 
paralysed,  and  these  may  escape  attention  unless  we  test  the 
nerves  systematically:  variations  in  the  paralysis  likewise  occur 
from  time  to  time,  in  certain  cases  of  cerebral  or  cranial  tumours, 
and  even  a  more  transient  paralysis  of  these  nerves  is  some- 
times seen  in  cerebral  abscess. 

First  Nerve — Olfactory — supplies  the  sense  of  smell.  (See 
p.  U9.) 

Second  Nerve — Optic — the  nerve  of  vision.  (See  especially 
acuteness  of  vision,  field  of  vision  and  examination  with 
ophthalmoscope,  pp.  172-181.) 

Third  Nerve — Motor  oculi — supplies  directly,  or  through 
the  lenticular  ganglion,  the  sphincter  muscle  of  the  iris  regu- 
lating the  pupillary  reflex,  the  ciliary  muscle  regulating  the 
accommodation,  the  levator  palpebrse,  and  all  the  muscles  of 
the  eyeball  except  the  superior  oblique  and  external  rectus. 
These  muscles  should  be  tested  separately.     (See  pp.  154-168.) 

Fourth  Nerve  —  Patheticus,  Trochlearis — supplies  the 
superior  oblique  muscle  of  the  eye.     (See  pp.  158-160.) 

Fifth  Nerve — Trifacial,  Trigeminal — is  partly  motor,  but 
much  the  largest  part  is  purely  sensory. 

The  motor  branches  are  derived  from  the  small  root  of  the 
nerve.  These  motor  branches  are  all  given  off  from  the  inferior 
maxillary  portion.  They  are  distributed  chiefly  to  the  muscles 
of  mastication,  viz.,  the  temporal,  masseter,  and  internal  and 
external  pterygoids  ;  the  mylo-hyoid,  and  the  anterior  belly  of 
the  digastric,  likewise,  are  supplied  from  this  source.     The 
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power  of  closing  the  jaw  perfectly,  and  of  moving  it  laterally, 
affords  evidence  of  the  soundness  of  these  branches.  The 
buccinator  muscle  was  formerly  supposed  to  be  supplied  by 
the  fifth,  but  it  is  now  recognised  that  the  buccal  branch  of 
this  nerve  is  sensory,  and  that  the  motor  supply  comes  from 
the  seventh.  The  motor  branches  from  Meckel's  ganglion 
going  to  the  palate  and  uvula  are  supposed  to  be  derived  from 
the  seventh  nerve. 

The  sensory  branches  supply  common  tactile  sensation  to  the 
skin  of  the  face  from  the  forehead  to  the  chin,  to  the  mucous 
surfaces  of  the  mouth,  tongue,  palate,  and  uvula ;  the  con- 
junctiva, the  mucous  membrane  of  nose  and  the  teeth,  are  all 
supplied  from  this  source.  In  addition,  the  lingual  or  gus- 
tatory branch  supplies  probably  some  portion  of  the  special 
sense  of  the  tongue  (apart  even  from  the  fibres  of  the  chorda 
tympani  nerve  mechanically  united  with  it).  The  fifth  nerve 
has,  moreover,  very  important  functions  connected  with  the 
nutrition  of  the  eyeball,  of  the  hairs,  and  other  parts  to  which 
it  is  supplied.  When  affected  as  far  back  as  the  Gasserian 
ganglion,  sloughing  of  the  cornea,  and  other  trophic  changes 
have  been  observed.  The  tests  applied  in  judging  of  the  sen- 
sory branches  of  this  nerve  are  by  means  of  the  compasses  for 
the  common  tactile  sense  of  the  skin,  tongue,  and  lips ;  by 
tickling  the  palate  or  uvula  to  see  if  they  are  sensitive 
enough  for  the  production  of  reflex  action,  acting  on  one  side 
only  at  a  time ;  by  test  solutions  for  the  special  sense  of  the 
tongue  (see  Taste,  p.  186) ;  and  by  examination  of  the  clear- 
ness of  the  cornea,  the  colour  of  the  eyebrows,  the  amount  and 
character  of  the  secretions  of  the  nostrils,  etc.,  for  any  trophic 
changes  in  aff'ections  of  this  nerve.  Pain  or  neuralgia  in  the 
situations  enumerated  above  may  be  referred  to  this  nerve. 

Sixth  Nerve— Abducens  oculi — supplies  only  the  external 
rectus  of  the  eye.  Deficiency  in  the  power  to  move  the  eye- 
ball outwards  is  the  sign  of  paralysis  of  this  nerve,  but  care 
must  be  taken  to  ascertain  that  the  eyeball  is  not  fixed  from 
inflammation,  abscess,  or  tumour  of  the  orbit.  In  slight  forms, 
diplopia  may  be  the  only  evidence  of  this  paralysis,  while  in 
severer  forms  there  may  be  internal  strabismus.  (See  pp. 
154-162.) 

Seventh  Nerve — Portio  Dura — Facial. — This  nerve  is 
essentially  motor,  but  some  communicating  branches  are  still 
involved  in  doubt  as  to  their  exact  function.  The  muscles 
directly  supplied  include  all  the  great  muscles  of  expression, 
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and  in  judging  of  their  healthy  or  paralysed  condition,  it  is 
desirable  to  get  the  patient  to  laugh,  to  whistle,  or  to  simulate 
expressions  of  surprise,  etc.  These  muscles  include  those  of 
the  external  ear,  the  occipito-frontalis,  corrugator  supercilii, 
orbicularis  palpebrarum,  the  muscles  of  the  nose,  cheek,  upper 
and  lower  lips,  the  orbicularis  oris,  buccinator,  stylo-hyoid, 
part  of  the  platysma,  and  the  posterior  belly  of  the  digastric. 
It  is  concerned  therefore  in  blepharospasm  and  nictitation  (see 
p.  170).  In  addition,  the  facial  sends  a  branch  to  Meckel's 
ganglion — the  large  superficial  petrosal  nerve — and  some  sup- 
pose that  from  this  source  the  motor  supply  of  the  azygos 
uvulae  and  the  levator  palati  is  derived.  The  facial,  moreover, 
sends  a  branch — the  chorda  tympani — to  join  the  lingual  or 
gustatory  of  the  fifth  ;  and  it  is  now  generally  agreed  that  the 
chorda  tympani  supplies  the  sense  of  taste  in  the  anterior  two 
thirds  of  the  tongue.  (See  Taste,  p  186.)  The  facial  also 
supplies  the  intrinsic  muscles  of  the  tongue  (lingualis). 

In  examining  cases  of  paralysis  of  the  portio  dura,  particular 
attention  should  be  directed  to  the  frontal  portion  of  the 
occipito-frontalis  and  especially  to  the  orbicularis  palpebrarum  : 
these  are  usually  paralysed  to  a  marked  extent  in  lesions 
affecting  the  trunk  of  the  nerve.  The  eye  often  remains  un- 
covered and  waters  readily,  or  even  becomes  seriously  affected 
from  exposure.  In  slighter  forms  of  paralysis  of  the  orbicu- 
laris the  inability  to  close  the  eyelids  may  only  become  obvious 
when  the  patient  is  asked  to  shut  each  eye  separately.  These 
muscles  often  escape  in  large  part  in  the  facial  paralysis  due  to 
general  cerebral  causes  (hemiplegia).  It  must  be  borne  in 
mind,  however,  that  in  "  nuclear  paralysis  "  of  this  nerve  the 
symptoms  and  the  electrical  reactions  may  closely  resemble 
those  from  lesions  of  the  nerve  trunk.  The  mouth  is  usually 
also  badly  affected  in  lesions  of  the  trunk  of  the  seventh,  so 
that  the  patient  cannot  whistle,  and  from  paralysis  of  the 
orbicularis  oris  the  saliva  may  escape  :  from  the  flabby  state  of 
the  buccinator,  the  food  often  accumulates  helplessly  between 
the  cheek  and  the  teeth.  All  these  symptoms  are  usually 
much  more  marked  in  cases  of  paralysis  from  peripheral  causes 
than  in  those  from  central  affections,  and  in  cerebral  disease 
emotional  expressions  in  the  face  may  show  but  little  distortion 
in  the  paralysed  face. 

Deviation  of  the  uvula  or  unilateral  paralysis  of  the  palate 
has  sometimes  been  supposed  to  point  to  a  lesion  behind  the 
origin  of  the  petrosal  branch  at  the  tympanum  (the  nervus 
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petrosus  superficialis  major  arises  at  the  intumescentia  gangli- 
formis).  The  palate  hangs  loosely  on  the  paralysed  side,  and 
its  reflex  movements  are  lessened  :  it  may  also  be  drawn  to 
the  sound  side.  The  uvula,  as  reported  in  such  cases,  some- 
times deviates  to  the  paralysed  side,  sometimes  to  the  sound 
side.  It  is  not  always  quite  in  the  centre  in  the  healthy  state, 
and  this  probably  accounts  for  its  being  off  the  middle  line  in 
many  of  the  cases  reported ;  its  deviation  to  the  paralysed  side 
has  been  attributed  by  some  to  the  unopposed  action  of  the 
pharyngo-palatine  muscle.  The  innervation  of  the  palatine 
muscles  is  still  disputed,  and  the  motor  impulse,  through 
Meckel's  ganglion,  has  been  supposed  to  come  from  other 
sources  than  the  seventh  nerve,  probably  the  spinal  accessorj^ ; 
or  the  glosso-pharyngeal ;  or  the  hypoglossal.  It  is  in  grave 
lesions  involving  the  medulla,  near  the  origin  of  these  nerves, 
that  paralysis  of  the  palate  is  most  pronounced,  although  it 
occurs  very  often  in  diphtheria  also.  Paralysis  of  the  seventh 
nerve  may  afl'ect  the  movements  of  the  tip  of  the  tongue, 
especially  the  pointing  of  it  or  the  moving  of  the  tip  in  various 
directions  when  protruded.  It  is  also  quite  certain  that  loss  of 
taste  frequently  exists  in  the  anterior  part  of  the  tongue  in 
peripheral  paralysis  of  the  facial  nerve.  The  hearing  should 
be  tested  carefully  in  all  cases  of  paralysis  of  the  portio  dura. 
For  aff'ection  of  the  stapedius,  see  p.  184. 

The  passage  of  the  facial  nerve  through  bony  canals  renders 
it  very  liable  to  injurious  pressure  from  inflammatory  exuda- 
tions, especially  of  the  rheumatic  and  syphilitic  type  ;  in  young 
subjects  the  nerve  is  occasionally  unprotected  by  bone  in  the 
tympanic  cavity,  and  so  inflammatory  processes  there  also  may 
lead  to  temporary  compression,  even  when  no  destructive 
lesion  in  the  bone  has  been  produced.  The  nerve  itself  is 
probably  also  inflamed  in  many  cases  arising  from  cold,  pre- 
senting a  rheumatic  neuritis ;  but  in  such  cases,  also,  the 
mechanism  of  compression  of  the  swollen  nerve  by  the  bony 
canal  comes  into  play.  Syphilitic  subjects  seem  to  be  specially 
liable  to  facial  paralysis  from  cold. 

Electrical  tests  are  very  important  in  the  diagnosis  of  lesions 
of  the  facial  nerve  itself  as  distinguished  from  cerebral  lesions 
implicating  its  action  :  in  the  former  the  faradic  irritability  is 
lessened  or  lost  and  the  "  reaction  of  degeneration ''  often 
occurs.     (See  Chapter  vii.) 

Facial  paralysis  sometimes  exists  on  both  sides  (bilateral  or 
double  facial  paralysis ;  facial  diplegia).     In  such  cases  the  face 


EIGHTH  PAIR.  199 

is  symmetrical  but  expressionless.  This  may  arise  from  a 
combination  of  right  and  left  aural  disease,  or  from  accidental 
combinations  of  other  peripheral  forms  of  facial  paralysis.  It 
is  most  commonly,  however,  due  to  disease  in  the  pons  Yarolii 
or  medulla  oblongata,  and  constitutes  in  this  way  a  feature  of 
progressive  bulbar  paralysis.    (Glosso-labio-laryngeal  paralysis.) 

Seventh  Nerve— Portio  Mollis— Auditory. — This  nerve 
supplies  the  sense  of  hearing  :  it  has  been  also  supposed  to  be 
concerned  in  the  estimate  we  form  of  our  position  in  space, 
and  so  in  the  power  of  maintaining  our  equilibrium.  Disorders 
in  it  show  themselves  by  deafness  ;  noises  in  the  ear ;  and 
vertigo.     (See  pp.  181-186.) 

Eighth  Nerve — Glosso-Pharyngeal — is  almost  purely 
sensory  :  it  supplies  sensation  to  the  tonsils  and  pharynx,  and 
so  is  greatly  concerned  in  the  reflex  actions  of  swallowing  :  it 
supplies,  as  generally  supposed,  the  back  part  and  the  sides  of 
the  tongue  with  special  sensation,  and  it  is  distributed  to  the 
circumvallate  papillae.  It  supplies  the  mucous  membrane  of 
the  tympanum  and  Eustachian  tube  with  sensory  fibres.  By 
means  of  communications  with  the  facial  nerve,  and  so  with 
Meckel's  ganglion,  it  has  been  supposed  to  supply  the  levator 
of  the  palate  and  the  azygos  uvulae  :  possibly  indeed  the  spinal 
accessory  nerve  may  supply  these  motor  fibres  to  this  nerve. 
It  may  be  tested  by  attempting  to  produce  reflex  actions,  by 
tickling  the  pharynx,  and  by  test  solutions,  especially  bitter 
fluids  applied  to  the  back  of  the  tongue.  (See  Taste,  page 
187.) 

Eighth  Nerve — Spinal  Accessory. — The  portion  of  this 
nerve  which  arises  from  the  medulla  oblongata  (bulbar  portion) 
seems  to  be  distinct  in  function  from  that  arising  from  the 
spinal  cord.  Both  roots  are  purely  motor.  The  fibres  from 
the  bulbar  portion  enter  the  branch  communicating  with  the 
pneumogastric,  and  are  distributed  to  the  muscles  of  the 
pharynx  and  larynx,  through  the  superior  and  recurrent 
laryngeal  nerves.  Possibly  it  has  to  do  with  the  muscles  of 
the  palate  also.  (See  above,  Glosso-pharyngeal.)  The  fibres 
derived  from  the  spinal  portion  of  the  nerve  are  distributed  to 
the  sterno-mastoid  and  trapezius  muscles.  Disorder  of  the 
roots  of  the  spinal  accessory  nerve  may  therefore  give  rise  to 
laryngeal  and  pharyngeal  disorders  ;  or  to  convulsive  or  other 
affections  of  the  trapezius  or  sterno-mastoid.  Among  these 
may  be  mentioned  the  *^  Nodding  Convulsions  "  of  infants  (see 
Chap,  vi.) 
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Laryngeal  disorders  may  also  arise  from  affections  of  the  re- 
current laryngeal  nerve,  due  to  aneurysmal  or  other  tumours 
in  the  chest.  Glosso-labio-laryngeal  paralysis  is  probably  asso- 
ciated with,  and  in  part  due  to,  an  affection  of  this  nerve. 

Eighth  Nerve — Pneumogastric.  —  This  nerve  has  such 
a  wide  distribution,  such  important  connections  with  other 
nerves,  especially  the  sympathetic,  and  still  remains  in  so 
much  obscurity  as  to  certain  of  its  functions,  that  no  attempt 
need  here  be  made  to  detail  its  sphere  of  operation.  The 
student  may  remember,  in  the  present  connection,  that  it  sup- 
plies the  mucous  membrane  of  the  pharynx  and  larynx,  and 
also  the  muscles  of  both,  although,  as  mentioned  in  the  pre- 
ceding section,  this  motor  portion  is  derived  probably  from 
the  spinal  accessory.  The  thyroid  gland  also  derives  its  sup- 
ply from  the  pneumogastric;  and  the  heart,  lungs,  oesophagus, 
stomach,  bowels,  liver,  and  spleen  all  receive  important  nervous 
filaments,  either  directly  from  this  nerve,  or  from  the  cardiac, 
pulmonary,  and  other  plexuses  to  which  it  gives  branches. 
Aphonia,  dysphagia,  vomiting,  constipation,  palpitation,  inter- 
mittent pulse,  hepatic  disorder,  glycosuria,  diabetes,  and  re- 
spiratory disorders  and  distress,  may  all  at  times  be  plausibly 
referred,  directly,  or  indirectly  through  its  communications,  to 
an  affection  of  this  nerve  in  some  part  of  its  course. 

Ninth  Nerve— Hypoglossal — is  purely  motor.  It  sup- 
plies all  the  depressor  muscles  of  the  hyoid  bone,  receiving 
some  important  fibres  from  the  second  and  third  cervical 
nerves  through  the  communicans  noni.  The  genio-hyoid  and 
the  omo-hyoid  are  also  supplied  from  the  same  source.  It  also 
supplies  the  muscles  which  act  on  the  tongue  (extrinsic),  and 
it  even  gives  a  few  terminal  fibres  to  its  intrinsic  muscles  (lin- 
gualis).  It  has  sometimes  been  supposed  to  be  in  some  way 
concerned  in  the  innervation  of  the  muscles  of  the  palate.  This 
nerve,  therefore,  is  involved  in  deglutition  and  in  the  move- 
ments of  the  tongue.  Paralysis  of  this  nerve  on  one  side  leads 
to  protrusion  of  the  tongue  towards  the  paral3^sed  side,  from  the 
unopposed  action  of  the  sound  genio-hyo-glossus.  If  extreme, 
as  in  cases  of  injury,  the  paralysed  side  is  flabby  and  falls  into 
wrinkles,  but  there  is  no  loss  of  tactile  or  gustatory  sense. 
The  tongue  is  usually  deviated  to  one  side  from  affection  of 
this  nerve  in  hemiplegia;  in  glosso-labio-laryngeal  (bulbar) 
paralysis  the  ninth  nerves  are  clearly  involved. 

The  subjects  comprised  under  this  chapter  are  discussed  in  many  of  the 
works  on  nervous  disease  referred  to  in  the  next  chapter,  such  as — Ross,  *'The 
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Diseases  of  the  Nervous  System,"  2nd  edit.,  2  vols.,  London,  1883.— Gowers, 
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CHAPTER   VI. 
SYMPTOMS  OF  DISORDER  IN  THE  NERVOUS   SYSTEM. 

"VTAEIOUS  symptoms  of  disorder  in  the  nervous  system 
^  have  been  already  dealt  with  in  the  chapter  on  the 
Organs  of  Special  sense  and  the  Cranial  nerves  (Chap,  v.):  and 
in  two  subsequent  chapters  special  branches  of  the  subject 
will  be  taken  up  in  connection  with  the  employment  of 
Electrical  instruments  in  diagnosis  (Chap,  vii.):  and  the  study 
of  Insanity  (Chap.  viii.).  These  sections  must,  therefore,  be 
referred  to  as  supplementing  the  present  chapter,  which  deals 
with  various  groups  of  nervous  symptoms. 

PARALYSIS. 

Paralysis  is  usually  understood  to  mean  a  loss  or  diminution 
of  motor  power  :  occasionally,  however,  the  term  is  applied  to 
sensory  nerves,  in  which  case  some  loss  of  function  is  signified. 
Used  without  qualification,  it  refers  to  motor  functions. 
"  Paresis  "  means  a  slight  degree  of  paralysis. 

The  distribution  of  the  paralysis  is  one  of  the  first  points  to  be 
investigated. 

"  Hemiplegia'^  is  the  name  given  to  a  paralysis  of  one  lateral 
half  of  the  body,  especially  of  one  arm,  one  leg,  and  one  half 
of  the  face ;  the  paralysis  of  the  face  is  usually  on  the  same 
side  as  that  of  the  limbs ;  when  it  is  on  the  opposite  side  it  is 
termed  "  alternate  hemiplegia,"  or  "  crossed  paralysis."  (See 
p.  231.) 

*' Paraplegia"  technically  denotes  a  paralysis  of  the  lower 
part  of  the  body ;  the  legs  and  the  lower  part  of  the  trunk, 
including  at  times  the  bladder  and  rectum,  are  the  parts 
affected.     (See  p.  232.) 

"  Hemiparaplegia  "  is  a  paralysis  of  one  lower  limb  only. 

"  Monoplegia  *'  is  a  term  applied  to  paralysis  of  one  part,  as 
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the  arm,  leg,  face,  or  tongue  :  so  that  "  brachial,"  "  crural," 
^'  facial,"  and  "  lingual "  varieties  are  described:  or  combinations 
may  occur,  as  **brachio-facial,"  or  "  facio-lingual  monoplegia." 
This  form  of  paralysis  may  exist  only  in  one  part  of  the  affected 
limb,  and  it  usually  presents  a  limited  degree  of  loss  of  power, 
as  it  commonly  arises  from  a  cortical  lesion  in  the  brain,  impli- 
cating certain  movements  only.     (See  p.  232.) 

"Ophthalmoplegia,"  *•  Iridoplegia,"  and  "  Glossoplegia  "  are 
names  indicating  the  loss  of  power  in  the  eyeball,  iris  or  tongue. 
(See  pp.  168,  200.) 

"  Diplegia  "  implies  paralysis  of  similar  parts  on  both  sides  : 
thus  facial  diplegia  means  paralysis  of  both  sides  of  the  face, 
and  brachial  diplegia  paralysis  of  both  arms. 

Paralysis  is  thus  seen  to  be  sometimes  limited  to  one  side  of 
the  body,  to  the  lower  limbs,  to  the  parts  below  the  knee,  to 
the  hands,  arms,  shoulders,  or  forearms  (especially  in  cases  of 
infantile  paralysis,  wasting  palsy,  lead  poisoning,  and  trau- 
matic paralysis).  Paralysis  of  the  face  often  exists  without 
any  affection  of  the  limbs;  it  is  usually  one-sided,  but  occasion- 
ally double. 

Beyond  these  obvious  distinctions  we  must  be  on  the  watch 
for  more  special  anatomical  and  physiological  variations  in  the 
distribution  of  the  paralysis ;  thus  we  have  affections  of  single 
nerves  (as  the  sixth);  or  of  special  divisions  of  a  nerve,  as  in  the 
case  of  the  third  cranial  nerve  (see  pp.  161,  195);  or  of  the 
musculo- spiral  nerve,  and  the  like.  Or,  we  may  have  special 
muscles  or  groups  of  muscles  paralysed,  as  in  the  case  of  the 
deltoid,  and  the  muscles  of  the  thumb  in  muscular  atrophy ; 
and  of  the  extensors  of  the  forearm,  with  the  immunity  of  the 
supinator  longus,  in  lead  paralysis.  Special  purposive  move- 
ments in  the  limbs,  of  a  somewhat  complex  character,  seem 
to  be  controlled  by  special  spinal  nerves,  and  some  progress 
has  been  made  in  tracing  this  influence  in  the  case  of  the 
brachial  and  lumbo-sacral  plexuses.^  In  other  cases  the  distri- 
bution of  the  paralysis  may  affect  special  processes,  as  in  para- 
lysis of  deglutition,  articulation,  respiration,  etc., — various 
nerves  and  muscles  being  implicated  together. 

The  delicate  exercise  and  co-ordination  of  the  movements 
required  in  the  complex  use  of  the  vocal  organs,  of  the  hand 

1  Ferrier :  "Functional  Relations  of  the  Motor  Roots  of  the  Brachial  and 
Lumbo-Sacral  Plexuses."  Proceedings  of  the  Royal  Society,  vols,  xxxii.  and 
XXXV.,  Lond.  1881  and  1883  :  the  second  paper  makes  a  correction  as  to  the 
numbering  of  the  nerves  in  the  first.  Also,  "  The  Localisation  of  Atrophic 
Paralyses,"  ''Brain  "  vol.  4,  1882. 
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in  writing,  and  of  the  feet  and  legs  in  walking,  may  be  greatly 
impaired  in  cases  where  paralysis  in  its  ordinary  sense  of  want 
of  motor  power  can  scarcely  be  affirmed.  Such  a  condition  is 
observed  in  the  early  stages  of  locomotor  ataxy,  general  para- 
lysis of  the  insane,  writer's  cramp,  shaking  palsy,  and  some 
other  affections. 

The  state  of  the  paralytic  patient  as  to  intelligence^  and  his  gen- 
eral mental  and  emotional  condition,  are  to  be  noticed  particu- 
larly in  the  examination ;  they  are  likewise  to  be  considered  in 
connection  with  the  previous  history  of  paralytic  attacks.  This 
inquiry  is  of  special  weight  in  cases  of  hemiplegia,  of  paralysis 
of  the  cranial  nerves,  of  shaking  palsy,  and  of  general  paralysis 
of  the  insane.  It  is  evident  also  that  we  must  ascertain  how 
far  the  mental  condition  of  our  patient  can  be  relied  on  before 
we  submit  him  to  tests,  the  value  of  which  turns  largely  on  his 
intelligent  co-operation.  We  seek  to  know  if  any  period  of 
unconsciousness  occurred  in  connection  with  the  paralysis,  and 
at  what  stage  of  the  illness  it  supervened ;  what  warning  was 
given  of  the  attack  by  headache,  sickness,  giddiness,  or  the  like  ; 
what  was  the  depth  of  the  unconsciousness  and  the  period  of  its 
duration ;  whether  it  was  associated  with  convulsions,  and  of 
what  kind  these  were ;  whether  the  unconsciousness  has  passed 
away  or  still  continues  to  any  extent.  (For  observing  paralysis 
in  unconscious  states,  see  Fits  :  Sudden  paralysis,  p.  250.)  We 
ha.ve  often  to  inquire,  moreover,  whether  the  intelligence  was 
affected  in  any  degree,  before  the  paralytic  attack,  or  during  its 
onset,  or  only  after  its  continuance  for  some  time.  We  test 
the  intelligence  by  questioning  the  patient  on  subjects  with 
which  he  is  known  to  have  been  familiar ;  or  we  may  have  to 
take  the  opinion  of  his  friends  on  this  point. 

Associated  with  more  or  less  diminution  of  the  intelligence, 
and  occasionally  without  any  indication  of  weakness  in  this 
respect,  we  observe  in  some  forms  of  paralysis  an  excessive 
mobility  of  the  emotional  nature,  manifesting  itself  in  some 
patients  by  weeping,  and  in  others  by  laughing  without  any 
adequate  cause ;  in  some  there  are  alternations  of  both  condi- 
tions. In  general  paralysis  of  the  insane  we  often  have  in  the 
patient  inflated  ideas  of  his  importance,  and  even  of  his 
strength.  In  cerebro-spinal  sclerosis  there  is  usually  a  striking 
placidity  of  mind  and  general  hopefulness  as  to  his  condition, 
but  this  peculiarity  does  not  go  much  beyond  this  limit.  Irri- 
tability of  the  temper,  and  very  great  changes  in  the  moral 
character,  not  unfrequently  date  from  paralytic  attacks. 
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The  sensations  of  the  skin  are  often  affected — sometimes  im- 
paired and  sometimes  perverted.  (For  Anaesthesia  and  Per- 
verted sensations,  see  pp.  188-193.)  When  sensation  is  intact 
this  should  be  mentioned. 

When  an  affection  of  the  sensibiHty  can  be  determined,  this 
should  be  defined  as  to  its  distribution,  and  compared  with  the 
distribution  of  the  paralysis  ;  in  some  regions,  as  in  the  case  of 
the  abdomen,  we  are  able  to  form  a  more  accurate  notion  of 
the  level  of  a  spinal  lesion  by  considering  the  range  of  the 
anaesthesia  than  by  merely  considering  the  range  of  the  para- 
lysis. When  this  affection  is  limited  to  one  lateral  half  of  the 
body,  it  is  termed  "  hemi-anaesthesia '^ ;  this  is  comparatively 
a  rare  occurrence  in  hemiplegia,  at  least  in  a  glaring  form : 
when  due  to  cerebral  disease,  it  is  regarded  as  pointing  to  a 
lesion  in  the  posterior  part  of  the  internal  capsule.  It  may 
exist  quite  apart  from  paralysis^  and  frequently  there  is  no 
gross  lesion  at  all  in  such  cases,  the  symptom  changing  from 
side  to  side.  It  is  then  regarded  as  hysterical :  it  is  often 
associated  with  hemianopsia.     (See  pp.  175-176.) 

"  Para-anaesthesia"  or  *'  paranaesthesia '^  is  a  word  formed  on 
the  model  of  the  word  "  paraplegia  "  ;  it  is  occasionally  used  to 
indicate  a  limitation  of  anaesthesia  to  the  lower  limbs,  and  the 
lower  part  of  the  trunk  of  the  body. 

The  limitation  of  anaesthesia  to  the  area  supplied  by  a 
particular  nerve,  as  in  the  case  of  the  fifth  nerve,  is  of  great 
diagnostic  value  ;  this  may  concur  with  paralysis  of  the  muscles 
of  mastication  supplied  by  the  same  nerve.  Similar  combina- 
tions of  anaesthesia  and  paralysis,  in  the  regions  supplied  by 
special  nerves,  nerve  trunks,  or  plexuses,  may  be  seen  in 
various  affections,  especially  in  traumatic  cases,  and,  as  already 
mentioned,  in  serious  lesions  of  the  cord.  Heiberg's  "  Atlas  of 
the  Cutaneous  Nerve  Supply  "  is  useful  in  this  study  :  and  in 
estimating  the  site  of  the  lesion  in  the  cord,  a  comparison  of 
the  distribution  of  the  anaesthesia  with  the  spinal  origin  of  the 
nerves  implicated,  can  be  readily  made  by  the  use  of  Flower^s 
"  Diagrams  of  the  nerves." 

Paralysis  often  exists  to  a  marked  extent  without  anaesthesia, 
or  with  little  alteration  as  regards  sensation.  In  ordinary 
hemiplegia,  well-marked  anaesthesia  is  rare.  Even  in  many 
cases  of  paraplegia  the  anaesthesia  is  slight,  and  the  same  may 
be  said  of  lead  palsy.  In  infantile  paralysis  the  sensation  is 
almost  invariably  preserved. 

Fain  and  Paralysis  are  sometimes  combined.     In  such  cases 
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we  must  first  ascertain,  if  possible,  whether  the  apparent 
paralj^sis  may  not  really  be  due  to  the  pain.  In  severe 
neuralgia  of  the  face,  or  of  a  limb^  or  in  pain  from  diseased 
joints  and  the  like,  the  parts  cannot  be  moved  on  account  of 
the  commanding  nature  of  the  pain  ;  in  cases  of  muscular  pain, 
as  in  a  common  stiff  neck,  the  absence  of  motion  is  no  doubt 
due  chiefly  to  this  ;  in  certain  forms  of  what  is  termed  '*  rheu- 
matic paralysis,"  however,  the  inability  to  move  the  part 
affected  seems  to  be  partly  owing  to  this  pain  and  partly  to  a 
rheumatic  affection  of  the  nerves  or  their  sheaths  setting  up  a 
neuritis  and  so  impairing  their  function.  When  the  pain  in 
paralysis  is  not  of  this  character,  we  ascertain  if  the  skin  and 
muscles  of  the  affected  limb  are. tender  on  pressure  ;  or  if  the 
pains  come  in  severe  darts  of  momentar}^  duration  -,  or  if  they 
are  associated  with  cramps,  permanent  contractions,  or  start- 
ings  of  the  limbs.  Thus  cerebral  meningitis  is  often  associated 
at  its  commencement  with  a  generalised  **  hypersesthesia,"  and 
this  is  likewise  noticeable,  during  various  stages,  in  some  cases 
of  hemiplegia.  Spinal  meningitis,  and  cerebro-spinal  men- 
ingitis, from  the  attendant  pains,  may  simulate  rheumatism  ; 
lesions  of  the  spinal  cord  may  give  rise  to  pains  resembling 
sciatica  and  other  forms  of  neuralgia  or  rheumatism  in  the 
limbs.  Sudden  "  electric  "  or  **  toothache-like  "  pains  in  the 
legs  are  habitual  in  locomotor  ataxy.  The  pain  at  the  begin- 
ning of  infantile  paralysis  may  be  such  as  to  give  rise  to  a 
suspicion  of  hip-joint  disease ;  pains  of  various  degrees  of 
intensity  occur  likewise  in  wasting  palsy. 

The  condition  of  the  paralysed  limbs  and  muscles  must  be 
ascertained.  Diminution  in  bulk,  firmness,  and  temperature 
is  often  found  even  in  the  very  early  stage  of  the  atrophic 
paralysis  of  infants,  and  in  old  cases  of  various  forms  of 
paralysis.  Occasionally  a  relative  increase  of  temperature  can 
be  made  out  in  the  paralysed  limbs  in  the  early  stage  of  hemi- 
plegia, but  a  slight  difference  in  the  opposite  direction  is  much 
commoner  later  on.  The  muscles  are  to  be  examined  as  to 
their  bulk  ;  we  look  to  see  whether  they  are  apparently  larger 
than  normal,  as  in  ^*  pseudo-hypertrophic  muscular  paralysis  " 
where  the  bulk  of  muscle  contrasts  with  the  feebleness  of  the 
limbs.  More  often  they  are  smaller  and  softer  than  natural, 
but  in  judging  of  this  we  must  allow  for  the  changes  brought 
about  simply  by  disuse  ;  wasting  is  specially  noticeable  in  cases 
of  mechanical  injury  of  the  nerves,  in  wasting  palsy,  infantile 
paralysis,  and  certain  other  forms  of  spinal  paralysis.     (See  p. 
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233.)  Small  fragments  of  muscle  have  been  sometimes  re- 
moved by  Duchenne's  em^poiie-pike  histologique  to  ascertain 
whether  the  muscular  fibres  have  undergone  fatty  degeneration, 
or  have  been  replaced  by  fibrous  tissue. 

We  also  examine  the  muscles  as  to  the  power  remaining  in 
them ;  the  dynamometer  is  sometimes  useful  in  recording  the 
force,  especially  as  a  test  of  improvement  or  deterioration  in 
this  respect ;  considerable  variations  occur  with  the  dynamo- 
meter from  a  varying  degree  of  tact,  on  the  part  of  patients,  in 
using  it.  The  commonly  used  dynamometer  is  only  available 
for  the  hands  (see  Fig.  32)  :  more  elaborate  instruments  for 
testing  the  legs  and  other  parts  are  also  occasionally  employed. 


Fig.  32. — Dynamometer,  a-b  is  a  powerful  spring  ; 
c-d  is  the  scale  indicating  the  pressure  in  kilo- 
grammes. 

Grasping  the  fingers  of  the  observer,  pushing  the  foot  against 
his  hand,  raising  the  arm  or  leg  into  certain  positions,  and 
holding  out  weights,  etc.,  may  be  mentioned  as  rough  tests  of 
the  muscular  power.  Coarse  trials  of  mere  strength  like  these 
may  fail  to  reveal  defects  in  the  more  delicate  exercise  and 
adjustment  of  the  muscles  required  in  using  tools,  in  writing, 
sewing,  etc.  :  we  must  also  remember  that  the  influence  of 
anaesthesia  is  often  very  potent  in  leading  to  difficulties  in  such 
operations  ;  it  may  of  itself  readily  simulate  a  paralysis  of  the 
movements.  (See  p.  190.)  Unsteadiness  and  spasm  may 
come  into  play  likewise  to  spoil  the  muscular  movements. 
(See  pp.  218,  219.) 

The  electric  exploration  of  muscles  is  of  considerable  value  ; 
this  is  dealt  with  in  a  special  section.  (See  Electrical  instru- 
ments, Chapter  vii.)  The  so-called  muscular  sense  is  also 
dealt  with  in  another  place.     (See  Chapter  v.,  p.  193.) 

The  condition  of  the  muscles  as  to  permanent  contraction, 
remittent  spasm,  movements,  and  tremors  must  be  considered 
in  cases  of  paralysis.     Rigidity  of  the  paralysed  limbs  should 
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be  inquired  into  as  to  whether  it  appeared  at  the  beginning  of 
the  paralysis,  or  not  till  afterwards.  In  some  cases,  with  the 
onset  of  the  hemiplegia,  there  is  an  "initial  rigidity";  or  in  a 
few  days  an  "early  rigidity";  or  in  the  course  of  weeks  or 
months  a  "late  rigidity":  and  when  from  long  continuance  of 
this  the  tendons  and  joints  are  fixed  we  have  a  "structural 
rigidity."  The  early  forms  of  rigidity  no  doubt  depend  on  the 
irritative  nature  of  the  lesion,  very  often  in  the  cortex  of  the 
brain  or  its  membranes,  and  on  the  changes  set  up  there :  the 
late  rigidity  usually  depends  on  descending  sclerosis,  involving 
the  antero-lateral  columns,  resulting  from  the  primary  lesion. 
In  testing  the  condition  we  try  whether  we  can  stretch  out 
the  rigid  limbs,  and  whether  this  causes  pain ;  also  whether 
any  involuntary  movements  exist  in  the  contracted  member, 
whether  the  contraction  is  associated  with  tonic  spasm  of  the 
muscles,  and  whether  this  spasm,  if  present,  ever  gives  way  to 
relaxation. 

Trophic  lesions  in  paralysis  are  not  uncommon.  The  temper- 
ature of  the  paralysed  limb  is  often  a  little  lower  than  usual ; 
but  an  excessive  coldness,  developed  soon  after  the  attack,  con- 
stitutes a  leading  feature  of  "infantile  paralysis."  In  this  dis- 
ease, however,  the  limb  becomes  rapidly  soft  and  wasted,  and 
not  unfrequently  it  is  found  after  a  time  to  have  grown  less 
than  its  neighbour  both  as  regards  thickness  and  length.  (See 
p.  233.) 

The  formation  of  "  bed  sores  "  is  one  of  the  most  serious  of 
the  trophic  lesions.  Paralysed  patients  are,  of  course,  from 
their  helplessness  in  movement,  specially  liable  to  the  forma- 
tion of  bed  sores  in  the  same  way  as  other  patients  long  con- 
fined to  one  position :  and  this  tendency  is  much  aggravated 
when,  as  often  happens,  there  is  the  irritation  from  the  in- 
voluntary evacuation  of  urine  and  fseces  to  contend  with.  In 
certain  cases  of  paralysis  from  acute  myelitis  we  sometimes 
find  large  "  bed  sores  "  produced  in  the  course  of  three  or  four 
days,  evidently  arising  not  from  pressure,  but  from  diminished 
vitality  in  the  part.  For  although  such  a  sore  is  spoken  of  as 
"acute  decubitus,"  we  sometimes  find  it  on  such  a  part  of  the 
body  as  to  put  the  influence  of  injurious  pressure,  or  even  of 
the  irritation  of  urine,  quite  out  of  the  question,  say,  for  ex- 
ample, on  the  anterior  part  of  the  thigh.  No  doubt  the  sores 
are  usually  in  such  parts  that  there  is  great  aggravation  of  the 
mischief  from  pressure  and  irritation,  and,  indeed,  this  radij  be 
the  main  or  the  sole  cause.     The  first  appearance  is  redness, 
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then  little  vesicles  or  one  large  blister,  and  then  a  gangrenous 
sore,  unless,  as  seldom  happens,  the  blisters  shrivel  up  and  dry 
without  further  mischief.  The  whole  process  may  occur  with 
the  most  astonishing  rapidity,  and  when  it  goes  on  to  a  serious 
extent  it  may  lead  to  secondary  febrile  disturbance. 

Although  bed  sores  of  this  description  are  much  commoner 
in  spinal  than  cerebral  cases,  similar  trophic  lesions  can  be 
seen  at  times  in  hemiplegic  attacks ;  when,  in  such  cases,  the 
sore  appears  on  the  buttock,  rather  than  the  sacrum,  and  only 
affects  the  paralysed  side,  we  have  a  strong  suggestion  of  its 
dependence  on  loss  of  innervation.  In  acute  diseases  and 
especially  in  fevers,  the  appearance  of  bed  sores  may  be  ob- 
viously related  to  profound  implication  of  the  nervous  centres, 
as  indicated  by  muttering  delirium  or  other  grave  nervous 
symptoms,  although  the  impaired  nutrition  and  circulation 
generally  are  equally  important. 

The  implications  of  the  joints  described  by  Charcot,  and  of 
the  skin,  nails,  and  cornea,  have  been  already  described.  (See 
pp.  138,  103,  133,  152.) 

Convulsive  and  involuntary  movements  in  paralysed  limbs  must 
be  noted  when  present.     (See  also  Shaking,  p.  210.) 

In  chorea,  the  erratic  movements  of  the  limbs  are  often  com- 
plicated with  a  certain  degree  of  paralysis.  Both  the  move- 
ments and  the  paralysis  are  usually  more  pronounced  on  one 
side  than  on  the  other.  Occasionally  the  chorea  is  limited  to 
one  side  (hemichorea),  and  the  paralytic  complication,  when 
present,  usually  attacks  the  side  chiefly  affected  with  the 
twitchings.  This  paralysis  generally  follows  the  chorea,  but 
occasionally  precedes  it.  Of  a  somewhat  similar  nature  is  the 
transient  hemiplegia  which  sometimes  follows  epileptic  con- 
vulsions (epileptic  hemiplegia). 

Unilateral  convulsions  sometimes  usher  in  a  hemiplegia; 
sometimes  such  convulsions  occur  or  recur  in  the  course  of  the 
paralysis.  Unilateral  convulsions  may  take  place  without  any 
loss  of  consciousness ;  they  may  be  limited  to  a  paralysed  arm 
or  leg. 

Paralysed  limbs  sometimes  move  involuntarily  in  connection 
with  automatic  actions,  particularly  the  arm  in  the  act  of 
yawning.  Movements  of  the  legs,  quite  involuntary,  are 
common  in  paraplegia;  where  the  spinal  cord  is  seriously 
destroyed,  these  may  be  very  marked  and  even  violent ;  they 
are  often  produced  by  very  slight  irritations  acting  in  a  reflex 
manner.     Occasionally  the  exciting  cause  is  plain  enough,  as 
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when  the  irritation  is  from  exposure  to  the  cold  air,  or  from 
rubbing  of  the  bed-clothes  in  turning  them  down,  etc. ;  but 
sometimes  the  cause  is  not  apparent;  the  urinary  passages 
and  the  bowels  are  no  doubt  at  times  the  seat  of  such  hidden 
irritations. 

Choreic  movements  sometimes  become  developed  in  para- 
lysed limbs  in  hemiplegia  (post-hemiplegic  chorea);  these 
differ  from  Dr.  Hammond's  "  athetosis,"  as  in  this  latter  affec- 
tion there  is  no  history  of  pre-existing  hemiplegia,  although  a 
certain  loss  of  power  may  coexist  with  it. 

A  minute  fibrillary  quivering  under  the  skin  is  observed 
sometimes  in  cases  of  muscular  atrophy;  similar  quivering  is 
noticeable  in  the  tongue  and  lips  in  general  paralysis  of  the 
insane,  delirium  tremens,  chronic  alcoholism,  and  some  other 
affections. 

A  degree  of  irregular  muscular  movement  or  tremor  is  seen 
in  certain  forms  and  stages  of  cerebral  and  cerebellar  disease, 
locomotor  ataxy,  cerebro-spinal  sclerosis,  and  general  paralysis ; 
some  of  these  peculiarities  will  be  noticed  in  the  section  on 
unsteadiness  in  balancing  the  body,  and  in  walking;  such  com- 
plex efforts  bring  out  the  deficiency  in  a  marked  manner.  (See 
p.  218.)  It  must  not  be  forgotten  that  simple  weakness  ren- 
ders the  limbs  unsteady  as  well  as  feeble,  and  various  febrile 
states  intensify  the  trembling  as  well  as  the  weakness  (delirium 
tremens,  typhus,  etc.). 

Slmking  of  the  paralysed  limbs  is  not  uncommon  in  hemiplegia 
— tremulous  vibrations  differing  from  choreic  movements  in 
being  somewhat  rhythmical  in  their  character  and  much  more 
limited  in  their  extent;  this  general  shaking  of  the  whole  limb 
resembles  that  which  may  occur  after  unwonted  muscular 
efforts,  and  something  allied  to  it  occurs  in  old  age  affecting 
both  the  head  and  the  limbs. 

We  may  have  this  shaking  developed  without  any  preceding 
hemiplegia  or  paralysis,  although  when  established  it  amounts 
to  a  virtual  paralysis,  and  is  named  "  Paralysis  Agitans  "  or 
*' Shaking  Palsy,"  and  sometimes  "Parkinson's  Disease." 
Such  shaking  is  often  unilateral ;  sometimes  it  affects  only  one 
limb;  sometimes  the  head  is  notably  affected  with  similar 
shaking  or  nodding  movements.  It  should  be  noted  whether 
the  tremor  is  only  brought  on  during  muscular  exertions,  or 
whether  it  persists  during  repose.  Along  with  this  shaking 
we  often  observe  emotional  disturbances,  and  sometimes  that 
peculiar  gait  termed  "  festination,"  in  which  the  patient  has  to 
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hurry  on  to  keep  himself  from  tumbling  forwards,  always  "  in 
pursuit  of  his  centre  of  gravity,"  as  has  been  said.  Such  affec- 
tions are  most  common  in  those  past  middle  life ;  but  a  similar 
affection,  due  to  cerebro-spinal  sclerosis,  is  sometimes  seen  in 
younger  persons,  often  associated  with  shaking  of  the  head  and 
with  nystagmus. 

Somewhat  intermediate  between  chorea-like  movements  and 
shaking  palsy  are  the  tremors  seen  in  mercurial  paralysis,  and 
some  other  forms  of  metallic  poisoning.  The  occupation  of 
the  patients,  and  the  existence  of  salivation,  etc.,  assist  us  in 
the  diagnosis. 

"  Nodding  convulsions,"  with  nodding,  bending,  rotating, 
or  bowing  of  the  head  or  of  the  body,  constitute  a  rare  disease 
observed  in  young  children ;  it  is  described  also  under  the 
names  of  "Eclampsia  nutans,"  and  "Salaam  convulsions." 
(See  also  pp.  199,  249.) 

The  twitchings  of  special  muscular  fibres  in  cases  of  facial 
paralysis  which  have  practically  recovered,  may  be  mentioned 
here.  These  twitchings  occur  in  certain  cases  quite  apart  from 
electrical  treatment  although  this  is  sometimes  blamed  for 
them. 

Reflex  Action  has  already  been  referred  to  as  accounting 
for  certain  involuntary  movements  in  paralysed  limbs ;  but  we 
often  produce  these  deliberately,  for  purposes  of  diagnosis. 
When  reflex  movement  is  preserved,  we  infer  that  the  loop  of 
nervous  connection  to  and  from  the  spinal  cord  is  intact — the 
sensory  or  afferent  nerves ;  the  part  of  the  spinal  cord  con- 
cerned ;  and  the  efferent  or  motor  nerves.  It  is  evident  that 
serious  disease  in  any  part  of  this  loop  may  interfere  with  the 
reflex  action.  The  practical  integrity  of  the  grey  matter  of 
the  cord,  at  a  given  level,  may  be  inferred  when  the  reflex 
action  is  obtained,  although  serious  disease  may  exist  above  or 
below  this  point.  The  reflexes,  in  fact,  are  often  increased 
when  serious  lesions  in  the  cord  exist  above  the  level  of  this 
loop,  probably  because  the  influences  from  the  controlling 
centres  in  the  spinal  cord,  and  also  in  the  brain,  are  thereby 
cut  off;  owing  to  the  absence  of  cerebral  control,  somewhat 
similar  exaggerated  reflexes  may  result  from  disease  in  the 
brain  itself.  The  presence  of  normal,  diminished,  or  excessive 
reflex  action  affords  thus  an  important  index  of  the  state  of 
the  nervous  centres.  Information  as  to  the  integrity  of  the 
afferent  and  efferent  nerves  may  also  be  gathered,  as  we  may 
find   by  this  test  that  they  can  transmit  nervous   impulses 
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although  sensation  and  voluntary  movement  may  be  both  quite 
lost.  When  the  reflexes  are  preserved  the  nutrition  of  the 
muscles  and  their  response  to  electricity  are  usually  but  little 
impaired.  In  the  study  of  the  reflexes  a  comparison  of  the 
two  sides  of  the  body  aff"ords  important  indications,  particu- 
larly as  the  amount  of  reflex  movement  varies  much  in  individ- 
ual cases  in  health. 

Superficial  reflexes. — The  most  familiar  illustration  of  these  is 
the  plantar  reflex, — the  movement  obtained  in  the  toes  on 
tickling  the  soles  of  the  feet.  This  may  often  be  obtained  in 
profound  paralysis,  involving  both  motion  and  sensation,  and 
the  movements  may  occur  without  the  patient's  consciousness. 
In  health,  a  strong  will  can  inhibit  these  reflex  movements ; 
but  when  the  influence  of  the  brain  is  cut  off,  by  a  grave  lesion 
of  the  cord  higher  up  than  the  spinal  loop  concerned,  the  part 
is  given  over  completely  to  the  reflex  impulse.  We  can  often 
trace  variations  in  the  movements  according  to  the  varying 
intensity  of  the  stimulus.  Thus  a  slight  tickling  may  make 
the  toes  only  move :  stronger  impressions  by  scratching  and 
pricking  may  make  the  foot  and  leg  jerk  up :  these  stimuli 
when  of  a  more  violent  character  may  cause  the  thigh  to  be 
pulled  up  to  the  belly  ;  or  may  even  excite  movements  in  the 
leg  of  the  opposite  side.  By  grasping  the  first  metatarsal  bone 
firmly  between  the  finger  and  thumb,  this  reflex  movement  can 
often  be  well  felt,  say  in  cases  of  paralysis  from  Pott's  disease 
of  the  spine  :  the  interval  between  the  stimulus  and  the  move- 
ment, and  the  comparative  slowness  of  the  action  contrast  well 
with  the  sudden  movements  produced  voluntarily  on  experien- 
cing an  irritating  sensation.  Very  occasionally  movements 
may  be  produced  in  the  same  way  in  a  paralysed  arm,  in  cases 
of  hemiplegia  due  to  brain  disease.  (The  reflex  movements  of 
the  palate  have  been  already  referred  to  in  connection  with  the 
testing  of  the  cranial  nerves.     See  pp.  196-199.) 

The  superficial  reflexes  have  been  specially  studied  by  Dr. 
Gowers,  who  has  formulated  the  following  indications  to  be 
drawn  from  them.  In  beginning  the  study  of  these  reflexes, 
the  student  would  do  well  to  try  them  first  in  some  child  or 
young  subject,  free  from  nervous  disease,  as  they  can  then  be 
seen  to  perfection.  In  older  subjects  the  reactions  are  not 
usually  so  striking,  or  some  of  them  may  even  be  absent  apart 
from  any  nervous  disease. 

Plantar  reflex  :  stroking  the  sole  of  the  foot  causes  movements  of  the 
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toes  :  the  part  of  the  cord  concerned  is  the  lower  part  of  the  lumbar 
enlargement. 

Gluteal  reflex  :  firm,  sudden  stroking  with  the  finger  of  the  skin  over 
the  buttock,  gives  rise,  sometimes,  to  reflex  contraction  of  the  glutei : 
the  part  of  the  cord  concerned  is  at  the  origin  of  the  4th  or  5th  lumbar 
nerve. 

Cremasteric  reflex :  stimulation  of  the  skin  at  the  inner  aspect  of  one 
thigh,  causes  retraction  of  the  testicle  on  the  same  side  :  both  are  often 
pulled  up  by  more  violent  irritation  :  sometimes,  however,  this  reflex 
is  absent :  the  part  of  the  cord  concerned  is  at  the  origin  of  the  1st  and 
2nd  lumbar  nerves. 

Ahdominal  reflex:  sharp,  sudden  stroking  of  the  abdominal  wall  from 
the  lower  margin  of  the  ribs  downwards,  about  the  line  of  the  nipple, 
gives  rise  to  contraction  of  the  muscles  in  the  region  of  the  umbilicus  : 
the  part  of  the  cord  concerned  is  at  the  origin  of  the  8th  to  12th  dorsal 
nerves. 

Epigastric  reflex :  a  firm,  downward  stroke  on  the  ribs  in  the  infra- 
axillary  region,  gives  rise  to  a  dimpling  in  the  epigastrium  :  the  part  of 
the  cord  concerned  is  at  the  origin  of  the  4th  to  the  6th  or  7th  dorsal 
nerves. 

Scapular  reflex :  irritation  of  the  inter-scapular  region  gives  rise  to 
contraction  of  the  scapular  muscles,  and  especially  the  posterior  fold  of 
axilla  :  the  part  of  the  cord  concerned  is  at  the  origin  of  the  two  or 
three  lower  cervical  and  two  or  three  upper  dorsal  nerves. 

Dorsal  and  lumbar  reflexes :  the  erector  spinae  muscles  may  be  stimu- 
lated, at  various  levels,  by  irritation  of  the  skin  along  their  edges. 
These  serve  to  corroborate  the  other  reflexes. 

Deep  reflexes. — This  name  is  applied  to  the  responses  obtained 
on  striking  tendons  or  muscles  under  certain  conditions  of  ten- 
sion :  the  name  may  also  be  extended  to  the  rhythmical  clonic 
contractions  induced  by  forcing  the  feet  into  certain  positions. 
The  exact  physiological  nature  of  these  so-called  reflexes  is  still 
disputed,  but  it  seems  generally  agreed  that  the  normal  reaction 
requires  the  integrity  of  the  nervous  loop  to  and  from  the 
spine  as  in  true  reflexes.  These  deep  reflexes  may  be  dimin- 
ished or  abolished  in  disease ;  or  on  the  other  hand  they  may 
be  unduly  increased. 

Curious  changes  in  the  reactions  are  found  temporarily  in 
connection  with  chloroform  narcosis,  the  peculiar  condition  of 
the  nervous  system  existing  after  epileptic  fits,  and  at  the  very 
onset  of  hemiplegic  attacks  :  in  the  following  remarks  only  the 
more  permanent  and  common  conditions  giving  rise  to  them 
will  be  dealt  with. 

The  knee-jerk  is  perhaps  the  best  name  for  the  forward  jerk 
obtained  on  striking  the  patellar  tendon  :  it  is  called  also  "  Patel- 
lar tendon  reflex,"  and  the  "  Knee  phenomenon."  The  best  way 
is  to  make  the  patient  cross  the  one  leg  over  the  other,  allow- 
ing it  to  hang  in  an  easy  position  :  or  if  there  is  any  diflSculty 
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from  obesity,  stiffness,  or  otherwise,  he  may  be  placed  on  a 
high  stool,  or  table,  with  his  legs  dangling  over  the  edge  :  or 
the  hand  or  the  arm  of  the  observer  may  be  passed  under  the 
knee  to  be  examined,  so  as  to  elevate  it  from  the  ground  and 
to  support  it  fully  while  the  patient  is  seated  on  an  ordinary 
chair.  These  positions  give  a  moderate  amount  of  stretching 
of  the  quadriceps  extensor  muscle,  and  allow  of  ready  move- 
ment of  the  limb.  The  region  of  the  tendon,  just  below  the 
patella,  is  then  sharply  struck  with  the  points  of  the  fingers, 
or  with  the  ulnar  edge  of  the  hand,  or  with  the  edge  of  a  book. 
When  there  is  any  difficulty  in  getting  the  response  it  is  well 
to  bare  the  knee,  taking  care  that  the  clothing  if  turned  up 
does  not  interfere  with  the  free  movement  of  the  limb,  and 
then  to  strike  the  tendon  in  the  way  and  at  the  place  indi- 
cated ;  or  to  direct  a  stroke  on  it  with  the  finger  or  with  a 
percussion  hammer.  The  foot  and  leg  in  the  normal  state  are 
then  jerked  forward  instantly.  The  amount  and  readiness  of 
the  response  vary  in  diff'erent  subjects  in  health :  it  is  seldom 
completely  absent,  although  at  times  it  requires  a  little  care  to 
bring  it  out,  especially  in  securing  free  suspension  of  the  limb 
and  in  directing  the  tap  to  the  proper  spot.  It  is  also  some- 
times almost  necessary  to  direct  the  patient^s  attention  away 
from  his  leg,  as  by  getting  him  to  make  some  muscular  eff'ort 
with  his  hands  in  pulling  or  pressing,  so  as  to  allow  the  experi- 
ment on  his  knee  to  escape  any  perturbing  influence  from  his 
watching  it  and  so  inhibiting  the  movement.  When  the 
patient  is  confined  to  bed,  the  knee  may  be  supported  by  lift- 
ing and  steadying  it  by  means  of  the  hand  placed  behind  it. 
Or  in  another  way  of  testing  this  reflex,  the  patella  may  be 
pressed  as  far  down  as  possible  while  the  leg  lies  extended  on 
the  bed,  and  while  the  muscle  is  thus  stretched,  the  finger 
holding  the  patella  is  suddenly  struck  so  as  to  tend  to  depress 
the  patella  further,  when  an  upward  jerk  of  the  patella  as  it  is 
drawn  up  by  the  muscle  can  be  seen  or  felt  by  the  observer. 

The  absence  w  diminution  of  the  knee-jerk  is  almost  constant  in 
locomotor  ataxy,  even  in  the  early  stages:  very  exceptionally 
a  regular  case  of  the  disease  is  found  with  this  reflex  preserved. 
In  the  so-called  "hereditary  ataxy"  (Friedreich's  disease)  the 
knee-jerk  is  sometimes  exaggerated  instead  of  being  diminished. 
Other  forms  of  paralytic  disease  may  also  be  characterised  by 
this  absence.  Of  course  when  the  lower  portion  of  the  cord 
presents  destructive  lesions  no  response  can  be  obtained,  but 
it  may  also  be  absent  in  less  grave  forms  of  disease,  particularly 
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in  various  forms  of  ^'peiipheral  neuritis,"  as  in  alcoholic  para- 
plegia, and  diphtheritic  paralysis;  also  in  infantile  paralysis  or 
other  forms  of  "  polio-myelitis  anterior,"  and  in  wasting  palsy 
involving  the  legs  and  thighs;  in  pseudo-hypertrophic  muscular 
paralysis  it  is  also  usually  absent:  in  some  general  diseases  it 
may  also  be  lost;  thus  in  diabetes  mellitus  it  is  frequently 
absent,  or  at  least  very  faintly  marked. 

Increase  of  the  knee-jerk  is  an  equally  important  symptom  in 
certain  diseases:  when  it  is  extreme  the  slightest  tap  with  a 
tiiiger  suffices  to  make  the  leg  jerk  forward,  and  a  rapid  suc- 
cession of  light  taps  may  be  found  to  keep  the  leg  stretched 
out  during  their  continuance.  This  increase  in  the  knee-jerk 
is  found  to  be  associated  most  often  with  sclerosis  of  the  lateral 
columns  of  the  cord — whether  this  is  primary  or  secondary.  In 
the  secondary  forms,  the  degeneration  may  be  due  to  a  lesion 
in  the  brain  cutting  off  the  due  motor  impulses,  and  so  we  find 
lateral  sclerosis  and  increased  knee-jerk  in  the  late  rigidity  of 
hemiplegia  on  the  paralysed  side  only.  Or  mischief  in  the 
cord  (as  in  Pott's  curvature)  may  lead  to  degeneration  in  these 
columns  below  the  site  of  the  lesion :  this  usually  affects  both 
halves  of  the  cord,  and  so  the  sclerosis  and  the  increased  knee- 
jerk  are  on  both  sides.  In  disseminated  sclerosis  also,  probably 
from  implication  of  the  lateral  columns,  the  knee-jerk  is  usually 
intensified. 

In  all  these  forms  of  disease  there  is  apt  to  be,  in  bad  cases 
at  least,  more  or  less  of  the  spastic  condition  of  the  limbs  : 
when  spasm  is  well  marked,  increased  knee-jerk  is  usually  also 
present. 

Increase  of  the  knee-jerk  is  often  associated  with  *^  ankle 
clonus." 

Ankle  clonus  is  brought  out  in  patients  who  present  this 
"foot  phenomenon,"  as  it  is  also  called,  by  pressing  the  foot 
upwards  at  the  ball  of  the  toes,  towards  the  tibia.  It  is  best 
to  have  the  knee  only  very  slightly  bent,  whether  the  patient 
is  sitting  or  lying.  The  upward  pressure  should  be  sudden 
and  forcible,  and  it  ought  to  be  continued  for  some  seconds, 
even  if  no  trembling  occurs  at  first.  While  the  gastrocnemius 
is  thus  stretched,  a  sudden  stroke  on  the  tendo  Achillis  often 
helps  to  determine  the  clonic  contractions.  These  are  rhyth- 
mical in  character  and  their  uniform  rate,  6  to  10  in  a  second, 
can  be  shown  by  a  recording  apparatus.  They  are  quite  be- 
yond the  control  of  the  patient  unless  indeed  he  changes  the 
position  of  the  foot  or  leg. 
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Ankle  clonus,  unlike  the  knee-jerk,  is  not  developed  in  the 
normal  condition :  its  affinities  are  with  the  exaggerated  not  the 
normal  knee-jerk.  No  doubt  in  healthy  as  well  as  diseased 
subjects  a  slight  tremor,  as  if  the  clonus  were  about  to  begin, 
is  often  found  for  a  second  or  two :  but  no  continuous  rhyth- 
mical movements  occur.  In  healthy  subjects,  they  may  some- 
times be  induced  by  sitting  far  forward  on  the  edge  of  a  chair, 
resting  the  foot  on  the  ball  of  the  toes  placed  a  little  back- 
wards, and  beginning  voluntarily  a  movement  of  the  leg  as  if 
dandling  a  baby  on  the  knee :  after  a  time  these  movements 
may  be  continued  automatically  with  the  foot  in  this  position. 
A  somewhat  similar  plan  often  succeeds  in  producing  the 
rhythmical  clonus  in  disease :  the  patient  is  seated  on  a  chair, 
pretty  well  forward,  with  his  feet  on  the  ground,  resting  on 
the  toes,  a  little  behind  the  vertical  line  of  his  knees :  the  pres- 
sure upward,  described  in  the  other  method,  is  thus  made  by 


Fig.  38. — Simultaneous  tracing  of  the  foot  or  ankle  clonus 
in  both  legs. 

the  floor  opposing  the  weight  of  the  foot  and  limb,  instead  of 
by  the  hand  of  the  observer.  When  thus  placed  the  rhyth- 
mical movements  often  begin  at  once,  but  the  toes  are  apt  to 
slip  forward,  so  stopping  the  clonus:  it  is  well,  therefore,  for 
the  observer  to  place  his  own  foot,  or  some  heavy  object,  in 
front  of  the  patient's  toes.  Frequently,  however,  the  clonus 
does  not  start  at  once  when  the  patient  is  so  placed,  but  does 
so  after  a  little  interval;  a  sharp  tap  downward  on  the  knee, 
or  a  stroke  on  the  tendo  Achillis,  may  suffice  to  set  it  up  at 
once  and  it  may  then  go  on  for  many  minutes. 

When  thus  established,  both  legs  can  often  be  made  to  go 
at  the  same  time  and  at  the  same  rate.  (See  Fig.  33.)  But  it 
seems  as  if  the  movements  in  the  two  legs  were  not  absolutely 
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synchronous ;  indeed,  they  sometimes  appear  to  the  eye  rather 
to  alternate  with  each  other  in  their  elevation  and  depression 
— so  far  like  the  alternate  action  of  the  legs  in  walking — this 
is  not  brought  out  in  the  tracing  here  given,  probably  because 
the  rate  of  revolution  of  the  recording  cylinder  was  not  rapid 
enough,  and  the  adjustment  of  the  levers  not  quite  perfect. 
In  many  cases,  the  clonus  thus  set  up  invades  the  muscles 
higher  up,  and  we  may  have  a  simultaneous  clonic  rhythmical 
contraction  of  the  adductors  of  the  thigh;  their  action  may  be 
excited  by  a  little  forcible  adduction,  or  by  slapping  them  with 
the  hand  in  this  direction.  The  whole  limb  may  pass  into  a 
state  of  violent  agitation  or  "trepidation."  The  association 
of  ankle  clonus  with  the  more  extreme  forms  of  exaggerated 
knee-jerk  is  very  close,  and  its  clinical  significance  is  much  the 
same,  pointing  often  to  the  occurrence  of  sclerosis  of  the  an- 
tero-lateral  columns.  Sometimes,  however,  the  descending 
changes  have  not  apparently  had  time  to  go  this  length,  the 
lesion  in  the  cord  only  cutting  off,  so  far,  the  inhibitory  action 
of  centres  in  the  brain  or  perhaps  in  the  cord  itself.  Certainly 
ankle  clonus  may  be  found  in  a  case  of  Pott's  disease,  with  a 
spastic  state  of  the  muscles,  which  may  be  recovered  from,  in 
which  case  the  cord  is  presumably  free  from  profound  changes 
in  the  lateral  columns  of  the  kind  referred  to.  The  occurrence 
of  clonus  in  connection  with  chloroform  narcosis  and  epileptic 
fits  also  points  to  its  arising,  at  times,  apart  from  permanent 
organic  changes.  It  also  occurs  sometimes  in  chronic  rheu- 
matic cases,  and  even  in  the  debility  and  disease  resulting  from 
an  attack  of  fever.  It  is  disputed  whether  it  ever  occurs  in 
cases  of  pure  hysterical  paralysis  :  certainly  its  presence  in 
suspected  cases  of  this  kind  should  make  us  all  the  more  care- 
ful in  our  examination  before  forming  such  a  diagnosis. 

Occasionally  ankle  clonus  can  be  obtained  in  cases  not  char- 
acterised by  an  increased  knee-jerk  especially  in  disseminated 
sclerosis. 

Patellar  and  other  forms  of  clonus.  On  pressing  the  patella 
downwards  towards  the  foot,  thereby  putting  the  quadriceps 
muscle  on  the  stretch,  rhythmical  patellar  clonus  can  often  be 
excited,  in  cases  characterised  by  exaggeration  of  the  knee-jerk 
and  ankle  clonus.  If  it  does  not  at  once  begin,  a  sharp  tap  on 
the  patella,  after  it  is  depressed,  may  serve  to  start  it. 

Occasionally  in  the  wrist,  in  cases  characterised  by  rigidity 
etc.,  a  somewhat  similar  clonus  can  be  excited  by  pressure  and 
stretching  of  the  parts. 
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Increased  reflex  in  the  tendons  of  the  arm  and  wrist.  Front  tap 
contraction. — These  evidences  of  "  myotatic  irritability,"  as  it  has 
been  called,  can  often  be  obtained  in  the  same  kind  of  cases 
which  furnish  increased  knee-jerk.  Tapping  the  muscles  and 
tendons  in  the  arm  and  wrist,  particularly  in  cases  with 
rigidity,  leads  to  marked  contractions. 

If  the  leg  be  held  out,  and  the  foot  slightly  bent  upw^ards,  a 
tap  on  the  muscles  on  the  front  may  lead  to  a  more  or  less 
distinct  contraction  of  the  muscles  in  the  calf. 

Walking  and  Balancing  in  Paralysis. — The  power  of 
balancing  the  body  varies  much  in  different  forms  of  paralysis ; 
it  is  sometimes  very  deficient  in  cases  where  the  loss  of  mus- 
cular power  is  but  slight.  This  want  of  power  in  balancing 
often  comes  out  when  the  patient  tries  to  walk.  In  children 
the  complaint  of  inability  to  walk  is  sometimes  made  when 
the  real  defect  is  in  the  intelligence  (idiocy).  Lateness  of 
walking  in  children  often  arises  from  the  constitutional  affec- 
tion known  as  rickets,  apart  from  any  true  paralysis. 

The  gait,  or  manner  of  walking,  must  always  be  scrutinised  in 
cases  of  paralysis.  (Compare  p.  30.)  In  hemiplegia  the  paralysed 
leg  is  often  swung  from  the  trunk,  and  the  toe  of  the  paralysed 
leg  may  drag  or  scrape  as  it  goes  along,  so  that  it  makes  a 
mark,  for  example,  on  a  gravel  walk.  When  infantile  para- 
lysis affects  one  of  the  lower  limbs,  the  chief  deficiency  is 
almost  invariably  below  the  knee,  and  when  the  loss  of  power 
is  not  extreme  the  foot  during  walking  is  swung  round  or 
"  thrown,"  as  the  parents  say,  in  a  very  characteristic  manner. 
In  paraplegia  the  feet  may  almost  be  said  to  be  trailed  along 
when  the  paralysis  is  considerable ;  when  one  leg  is  worse 
than  the  other  this  trailing  often  serves  to  distinguish  it.  In 
less  severe  cases  the  feet  and  legs  are  seen  to  be  lifted  with  an 
obvious  effort. 

The  hurrying  gait,  known  as  "  festination,"  already  referred 
to  (p.  211),  may  exist  in  all  degrees,  from  a  slight  hurrying  and 
a  slight  difficulty  in  stopping,  up  to  the  most  extreme  running 
and  staggering  forward  to  an  extent  that  is  quite  alarming. 
At  other  times  there  is  the  appearance  of  hurrying  with  very 
small  steps  :  these  small  steps,  with  the  feet  scarcely  raised  at 
all  from  the  ground,  are  often  met  with  in  serious  forms  of 
brain  disease,  usually  in  the  aged  :  but  a  similar  gait  may 
occur  in  spinal  cord  disease  also. 

The  element  of  spasm  is  an  important  one  in  the  gait  of  the 
patient.     When  the  adductors  of  the  thigh  are  in  a  state  of 
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spasm  the  legs  tend  to  cross  each  other  in  such  an  active  man- 
ner as  to  render  progression  almost  impossible.  When  the 
muscles  of  the  calf  are  affected  the  patient  walks  on  his  toes, 
and  he  may  be  jerked  upwards  as  he  moves  with  something 
Hke  a  hop  ("high  action").  Sometimes  an  upward  jerk  with 
each  step,  although  associated  with  walking  on  the  toes,  is  due 
to  voluntary  rather  than  spasmodic  action — the  patient  trying 
thus  to  keep  from  tripping  with  his  toes.  In  some  cases  the 
spasm  is  only  induced  at  the  beginning  of  a  muscular  effort. 
(See  p.  221.)  In  many  cases  of  sclerosis  with  a  spastic  condi- 
tion of  the  muscles  the  shaking  of  the  feet,  as  if  from  incipient 
ankle  clonus,  can  be  noticed,  as  the  toes  are  brought  down  to 
or  are  just  leaving  the  ground.  Distortions  from  paralysis  of 
special  groups  of  muscles  assume  the  various  forms  of  talipes, — 
varus,  valgus,  and  calcaneus. 

Unsteadiness^  or  staggering  in  a  most  extreme  form,  is  often 
found  in  disease  of  the  cerebellum,  so  that  the  patient,  in  a 
bad  case,  cannot  make  a  few  steps  forward  without  staggering 
to  the  one  side.  Similar  deviation  to  the  one  side  is  one  of 
the  symptoms  in  Meniere's  disease.  The  influence  of  ocular 
paralysis  and  vertigo  in  causing  staggering  must  also  be  re- 
membered. (See  pp.  162,  163,  185.)  Patients  affected  with 
these  forms  of  staggering  are  apt  to  be  unjustly  suspected  of 
intemperance. 

In  locomotor  ataxy  and  in  general  paralysis  of  the  insane 
there  is  frequently  very  marked  unsteadiness  in  walking  and 
standing,  but  special  tests  require  to  be  applied  in  some  cases 
to  bring  this  out.  We  ask  the  patient  to  walk  along  a  given 
line ;  the  seam  of  a  carpet  or  a  plank  of  the  floor  answers  for 
this  purpose.  Or  we  ask  him  to  put  his  feet  together  and  to 
stand  still ;  or  we  ask  him  to  stand  on  one  foot  and  then  on 
the  other.  In  ordinary  paraplegia  when  the  patient  gets  fairly 
into  the  erect  position  he  can  often  stand  very  firmly;  any 
deficiency  in  this  respect  usually  arises  from  the  knees  giving 
way  from  muscular  weakness,  and  with  care  in  adjusting  him- 
self such  a  person  can  even  stand  on  a  single  foot. 

In  locomotor  ataxy  this  power  is  remarkably  diminished.  A 
patient  who  can  walk  fairly  is  unable  to  stand  steadily,  he 
cannot  get  a  *'  grip  of  the  ground,"  he  says,  and  requires  to 
spread  out  his  feet  and  to  keep  a  strict  watch  with  his  eyes  on 
the  ground.  This  relationship  of  the  sight  to  the  power  of 
balancing  must  be  specially  considered  in  cases  of  suspected 
ataxy.     The  unsteadiness  comes  out  to  its  greatest  extent  when 
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the  patient  puts  his  feet  close  together  and  tries  to  balance  him- 
self with  his  eyes  shut  (Romberg's  symptom)  :  a  good  method 
of  testing,  especially  with  the  view  of  tracing  any  improvement 
or  deterioration,  is  to  count  the  number  of  seconds  during 
which  such  a  patient  can  thus  remain ;  care  must  be  taken  to 
have  assistance  at  hand,  not  only  to  prevent  actual  accidents, 
but  also  to  give  the  patient  a  feeling  of  security  in  submitting 
to  the  test.  A  further  indication  of  the  importance  of  the  eye- 
sight in  balancing  comes  out  in  the  event  of  the  patient  having 
to  walk  in  the  dark,  or  as  happens  in  certain  cases,  in  the 
event  of  blindness  coming  on ;  we  may  also  apply  the  test  by 
seeing  how  he  can  walk  while  looking  up  towards  the  ceiling 
instead  of  at  his  feet :  interesting  experiments  may  also  be 
made  by  blindfolding  the  patient  and  seeing  what  he  can  do  in 
rising  from  the  ground,  walking,  etc.  Another  method,  com- 
bining some  of  these  tests,  consists  in  trying  if  the  patient  can 
walk  backwards,  with  or  without  the  eyes  being  shut.  The 
least  hold  of  anything  often  assists  wonderfully  in  steadying 
the  patient  in  this  condition,  the  hand,  like  the  eye,  coming  to 
the  assistance  of  the  lower  limbs.  A  striking  peculiarity  in 
the  walking  of  such  patients  consists  in  the  way  in  which  they 
very  often  raise  their  feet  much  higher  than  is  requisite,  and 
stamp  them  down  with  unnecessary  force.  All  these  peculiar- 
ities seem  to  depend  in  part  on  the  diminished  sensibility  of 
the  skin  of  the  feet,  but  chiefly  on  a  want  of  the  delicate  reflex 
adjustments  of  the  force  in  the  various  muscles  required  for  a 
particular  eff*ort.  A  further  test  is  supplied  by  the  act  of  turn- 
ing right  round  while  walking  back  and  forward.  Deficiency 
in  this  respect  appears  in  many  cases  of  general  paralysis  also. 
Various  defects  in  walking  appear  in  connection  with  other 
aff*ections  as  well  as  paralysis  proper.  The  most  important  of 
these  is  disease  of  the  joints  and  especially  of  the  hip  joint,  so 
that  we  have  often  to  scrutinise  the  symptoms,  measure  the 
limb,  examine  for  mobility  or  partial  fixity  of  the  joint,  and 
test  for  localised  pain  on  pressure  and  percussion,  before  coming 
to  a  decision.  In  children,  particularly,  from  there  being  often 
but  little  pain,  the  distinction  between  hip-joint  disease  and 
infantile  paralysis  is  sometimes  very  difficult  to  establish,  and 
a  similar  difficulty  arises  when  it  happens  that  the  pains  in  the 
early  stage  of  infantile  paralysis  are  so  acute  or  so  situated  as  to 
resemble  those  of  hip-joint  disease;  the  measurement  of  the  limb, 
the  examination  of  the  joint,  the  temperature  of  the  paralysed 
leg,  the  electrical  reaction  and  the  nutrition  of  the  muscles,  with 
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the  history  of  the  case  must  guide  the  diagnosis.  Abscesses  of 
various  kinds,  involving  the  psoas  and  iliacus,  and  some  rheu- 
matic affections  of  the  muscles,  may  give  rise  to  difficulties  in 
walking  bearing  some  resemblance  to  paralysis.  In  addition 
to  these,  confusion  may  arise  from  affections  of  the  joints  of  the 
chronic  rheumatic  type,  with  enlargement  of  the  ends  of  the 
bones  or  even  at  times  partial  dislocation,  and  more  or  less 
grating  on  movement.  Such  affections  may  simulate  paralysis 
from  impairing  the  movements,  but  somewhat  similar  disorders 
in  the  joints  arise  in  some  cases  of  locomotor  ataxy  and  other 
forms  of  disease  in  the  cord.     (Charcot.) 

Rising  from  the  sitting  or  recumbent  posture  affords  often  a 
valuable  means  of  testing  the  strength  or  of  observing  the 
weakness  of  certain  groups  of  muscles,  especially  in  the  back. 
The  remarkable  way  in  which  a  child  with  pseudo-hyper- 
trophic  muscular  paralysis  turns  round  to  his  knees  and  then 
helps  himself  up  with  his  hands  on  his  thighs,  so  long  as  his 
power  is  equal  to  this,  is  almost  pathognomonic.  In  muscular 
atrophy  also,  involving  the  back  or  the  abdomen,  the  special 
weakness  can  often  be  thus  seen. 

A  difficulty  in  rising  from  a  seat  constitutes  a  leading 
feature  of  the  paralytic  disease  described  by  Thomsen  :  in  this 
affection  any  call  on  the  voluntary  muscles  for  action,  after  a 
period  of  rest,  is  attended  with  the  development  of  spasm  and 
rigidity  in  various  parts  of  the  body  lasting  for  some  little 
time ;  the  difficulty  in  rising  is  only  a  part  of  the  disorder 
although  from  the  previous  rest  in  the  sitting  posture  this  is 
one  of  the  notable  features  of  the  disorder  :  it  is  said  to  date 
from  childhood  and  to  be  distinctly  hereditary. 

Difficulties  as  to  Speech  require  very  special  study  in 
cases  of  paralysis.  A  patient  may  be  unable  to  speak  or  to 
answer  a  question  because  of  unconsciousness  or  impaired 
intelligence  (idiocy  or  dementia  of  any  kind) ;  congenital  or 
other  defects  in  the  hearing  and  in  the  vocal  organs  are 
obvious  impediments  and  need  only  be  mentioned.  When  the 
inability  arises  from  such  causes,  the  general  aspect  of  the 
patient,  the  history  of  deaf-mutism  etc.,  usually  guide  us  aright. 

Alalia,  Anarthria,  Dysarthria, — In  other  cases,  the  loss  of  or 
defect  in  articulate  speech  is  associated  with  such  obvious  para- 
lysis of  the  tongue,  lips,  and  palate,  that  we  can  very  safely 
refer  the  loss  of  speech,  or  the  defective  utterance,  to  this 
cause.  In  such  cases  we  must  test  the  motor  power  of  these 
parts  in  various  ways.     (See  seventh,  eighth,  and  ninth  nerves, 
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pp.  196-200.)  A  further  assistance  is  given  in  this  matter  by 
ascertaining  which  are  the  most  imperfect  sounds  ;  the  pronun- 
ciation of  certain  letters  in  particular  is  often  slurred  over  or 
affected  from  paralysis  of  the  lips  (b,  p,  f,  m.  v,  o,  and  u),  and 
others  from  affection  of  the  tongue  (r,  s,  1,  h,  g,  t,  d,  n,  and  e) : 
a  nasal  tone  may  be  communicated  to  the  voice  from  paralysis 
of  the  palate.  When  extreme,  this  combination  of  difficulties 
in  articulation  is  usually  due  to  "  bulbar  paralysis,"  and  from 
the  implication  of  the  larynx,  there  may  be  aphonia  with  it, 
so  that  the  patient  can  only  speak  in  a  whisper.  In  ordinary 
hemiplegia,  the  articulation  is  often  very  thick  and  indistinct, 
although  with  practice  the  attendants  may  recognise  the 
words  :  this  indistinctness  may  exist  without  any  difficulty  in 
the  patient's  finding  words  to  express  himself :  in  such  cases, 
when  extreme,  the  hemiplegia  is  usually  right-sided. 

Stammering  speech  is,  no  doubt,  of  nervous  origin  :  it  is 
often  associated  with  excessive  self-consciousness  and  is  fre- 
quent in  early  life,  but  fortunately  it  often  passes  off  in  its 
severe  form,  although  it  sometimes  lingers  a  whole  life-time. 
It  then  constitutes,  in  a  sense,  a  disorder  by  itself,  of  an 
obscure  and  intractable  character.  As  a  symptom  of  disease, 
the  occurrence  of  stammering  or  stuttering  may  often  be 
found  in  various  stages  of  General  Paralysis  of  the  Insane. 
(See  Chap,  viii.) 

"  Syllabic,"  **  scanning,"  and  "  staccato  "  speech  are  the  terms 
employed  to  indicate  a  form  of  articulation  in  which  slow 
explosive  pronunciation  of  each  syllable,  or  at  least  of  certain 
syllables,  occurs  in  the  ordinary  speech  of  the  patient,  who 
seems  emphasising  the  syllables  as  in  scanning  a  Latin  verse. 

Aphasia. — Certain  defects  of  speech  remain  which  cannot  be 
explained  at  all  from  any  defect  in  the  mere  process  of  articu- 
lation, and  there  are  others  which  are  only  partially  intelligible 
on  such  a  view.  When  for  example  a  patient  cannot  speak 
when  addressed,  or  can  only  use  one  or  two  simple  words  to 
express  himself,  and  is  yet  able  to  repeat  lists  of  words,  or 
even  sentences  dictated  to  him,  it  becomes  clear  that  the  defect 
is  not  due  to  any  want  in  the  muscular  and  nervous  mechansim 
of  the  mere  organs  of  articulation.  This  is  equally  clear  in 
those  cases  where  the  patient's  difficulty  occurs  only  or  chiefly 
with  the  names  of  objects  and  persons.  To  the  affections  of 
speech  indicated  in  this  paragraph  the  term  "  Aphasia "  is 
applied.  This  condition  is  included  here,  under  the  section  on 
paralysis,  not  only  because  it  often  occurs  in  paralysed  patients, 


APHASIA.  223 

but  also  because,  even  when  not  so  associated,  it  is  itself  essen- 
tially a  paralytic  symptom  ;  there  are,  no  doubt,  some  forms  in 
which  the  paralysis  involves  the  sensory  apparatus  for  the 
appreciation  of  words,  but  even  then  we  may  speak  of  it  as 
paralytic. 

Aphasia  must  be  studied  and  described  as  to  its  various 
forms.  The  aphasic  patient  often  appears  to  understand 
perfectly  words  addressed  to  him,  although  unable  to  speak, 
or  at  least  to  go  beyond  a  word  or  two.  In  other  cases,  words 
addressed  to  him  may  seem  to  convey  no  meaning  at  all,  although 
he  may  understand  gestures.  This  condition  must  be  tested 
by  asking  the  patient  to  do  certain  things,  carefully  avoiding 
any  suggestive  gestures  in  making  the  request ;  in  particular 
we  often  succeed  best  by  asking  him  to  do  something  absurd, 
or  at  least  very  unusual.  He  may  be  able  to  say  certain  words 
or  parts  of  sentences  while  stumbling  almost  exclusively  at 
names  ;  he  may  know  when  the  right  name  for  the  object  or 
person  is  supplied  to  him,  or  he  may  supply  wrong  names, 
although  conscious  that  they  are  wrong,  and  quite  clear  as  to 
what  he  really  means.  This  forgetting  of  words  is  termed  the 
amnesic  form.  A  patient  who  can  scarcely  say  **  yes  "  or  "  no  " 
correctly,  may  be  able  to  repeat  words  and  short  sentences 
after  they  are  dictated  to  him  although  quite  unable  to  origi- 
nate them ;  he  may  even  recite  familiar  passages,  such  as  the 
Lord's  Prayer,  pieces  of  poetry,  etc.,  especially  when  these  are 
started  for  him.  Aphasic  patients  have  usually  one  or  two 
words,  especially  **  yes  "  or  '*  no  "  ;  when  they  have  only  one 
of  these  its  affirmative  or  negative  meaning  may  be  clearly 
expressed  by  the  patient  through  variations  in  the  tone  or 
gesture.  They  have  often  certain  phrases  and  expressions 
which  are  brought  out  in  a  parrot-like  manner,  although  at 
times  they  are  deceptive  from  fitting  admirably  as  answers 
{e,g,  "  I  cannot  tell ").  A  patient  may  thus  be  said  to  be 
"  speechless,"  although  not  "  wordless."  Frequently,  however, 
these  utterances  are  mere  gibberish,  but  the  aphasics  often 
seem  astonished  that  this  is  not  understood  ("  Gibberish 
Aphasia ").  Exclamations  of  anger,  surprise,  etc.,  and  oaths 
are  sometimes  given  utterance  to  at  odd  times  by  those  quite 
unable  to  speak  unless  thus  surprised  into  such  emotional  ex- 
pressions. Aphasic  patients  can  often  sing  or  hum  tunes, 
although  unable  to  use  words  or  only  to  use  a  few ;  while 
singing,  a  freer  use  of  words  is  often  noticeable. 

Writing   is   an   important   test   to   be  applied   to   aphasic 
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patients.     A  few  can  express  themselves  in  writing  quite  well 
although  they  cannot   speak ;  to   this   rare   form,   the   term 
"Aphemia"  is  specially  applied  by  some,  although  used  by 
others  in  the  widest  sense  of  a  loss  of  speech.     Some  aphasics, 
again,  can  think  and  speak  correctly,  but  have  lost  the  power 
of  writing  (Agraphia)  apart  from  any  mere  paralytic  defect  in 
the   hand.     The   loss   of   pantomimic    expression   is   termed 
"  Amimia  " ;  and  the  loss  of  all  these  forms  of  expression  (by 
the  various  signs  of  writing,  speech,  or  gesture),  "  Asemasia." 
It  is  usually  very  instructive  to  test  aphasic  patients  by  asking 
them  to  write  a  letter,  to  write  to  dictation,  and  to  copy  from 
printed  or  from  written  words.     When  from  paralysis  of  the 
right  arm,  as  often  happens,  the  patient  cannot  write,  moveable 
letters  may  be  tried.     Various  degrees  of  ability  are  seen,  but 
anything  like  perfect  use  of  writing  is  very  rare.     A  strange 
medley  of  words,  or  stray  words  and  confused  combinations  of 
strokes    and    syllables,    are   often   shown   by   aphasics   with 
obvious  self-satisfaction,  comparable  to  the  "gibberish  aphasia" 
already  mentioned.      In   slighter   cases,   only   an   occasional 
wrong  word  is  found,  and  these  errors  may  be  intelligible  in 
view  of  a  similarity  in  sound,  or  of  a  similarity  in  the  form  ;  or 
some  other  explanation  may  be  found  from  the  context :  or 
again,  as  in  the  speech  of  aphasics,  portions  of  words  may  be 
transposed  and  part  of  one  word  put  on  to  another.      Some 
aphasics  can  write  words  to  dictation  who  cannot  originate  a 
written  sentence.     Many  can  write  words  and  long  sentences 
from  a  copy  supplied  to  them.     Some  can  cop}^  from  printed 
characters  into  ordinary  writing  ;  others  can  onl}^  copy  as  if  by 
drawing,  from  pure  imitation.     Some  can  identify  their  own 
names  or  the  names  of  friends  in  a  long  list,  whether  in  written 
or  printed  characters,  although  they  do  not  know  the  individual 
letters ;  the  general  appearance  of  the  familiar  word  probably 
guides  them.     Others  write  a  few  words  or  even  a  sentence  or 
two  very  well,  although  completely  unable  to  read  a  single 
word  or  letter  of  what  they  have  themselves  written.     To  this 
condition  the  term  "Alexia"  is  sometimes  applied  specifically, 
although  the  word  means  simply  the  loss  of  power  of  reading,  a 
loss  often  present  in  aphasia  in  various  forms.     In  "  Alexia," 
as  above  defined,  the  patient  may  make  very  confident  guesses 
at  the  words  he  has  written,  going  on  wrongly,  word  after 
word,   in   a   wonderful   way.     In   writing,  such  a  patient  is 
specially  apt  to  go  wrong  after  the  end  of  a  line,  in  beginning 
a  new  one,  or  in  dipping  his  pen  into  the  ink,  or  if  otherwise  inter- 
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rupted  :  this  seems  to  arise  from  his  attention  being  diverted 
from  the  next  movement  required,  and  as  he  cannot  understand 
the  last  word  written  down,  which  we  all  look  at  instinctively 
in  such  cases,  he  goes  astray  more  readily.  This  curious  con- 
dition is  often,  perhaps  usually,  associated  with  hemianopsia  of 
the  right  bilateral  homonymous  variety.  (See  p.  175.)  An 
attempt  should  be  made  to  get  the  patient  to  trace  with  a 
pencil  the  letters  he  has  written  to  see  if  the  consciousness  of 
the  movements  in  writing  can  supply  the  idea  of  the  letters,  for 
he  can  often  name  the  word  when  we  spell  it  to  him.  The 
writing  by  aphasics  in  back-hand  style  may  be  explained,  so 
far,  when  connected  with  right  hemianopsia :  reversed 
writing,  or  '*  mirror  writing,"  is  a  rare  condition,  of  much 
psychological  interest,  found  in  some  cases  of  aphasia. 

Many  aphasics  appear  to  read  books  with  interest,  although 
probably  gaining  no  idea  from  the  process  :  we  must  test  them 
as  to  their  knowledge  of  what  they  seem  to  be  reading.  A 
patient  with  complete  loss  of  speech,  not  having  even  the  power 
of  saying  **  yes  "  or  **  no,"  was  found  to  be  able  to  understand 
a  paragraph  in  a  newspaper  and  could  write  down  one  or  two 
simple  words  correctly,  but  nothing  more,  when  questioned  on 
its  contents.  Persistent  aphasia  may  exist  along  with  but  little 
diminution  of  high  mental  power ;  but  usually  the  intelligence  is 
seriously  impaired,  even  more  than  the  friends  imagine  and 
more  than  might  appear  on  a  preliminary  investigation. 

These  details  indicate  the  points  to  be  noted  in  connection 
with  the  study  of  the  varying  forms  and  gradations  of  the 
affection  in  aphasic  affections  ;  such  a  note  of  the  actual  state 
is  better  than  trying  to  apply  mere  names  to  characterise  the 
kind  of  aphasia,  as  these  usually  imply  artificial  distinctions 
and  theoretical  considerations  not  fully  justified  by  the  facts. 
An  old  and  rather  unsatisfactory  classification  was  into  the 
**  Amnesic  "  form  where  the  recollection  of  the  words  was  sup- 
posed to  be  lost,  and  the  "  Ataxic  "  form  where  the  word  was 
supposed  to  be  remembered  but  could  not  be  brought  out. 

A  most  important  distinction,  of  a  natural  kind,  is  between 
^'sensory"  and  "motor"  aphasia.  In  the  former  the  patient 
may  be  found  to  be  quite  unable  to  understand  words  or  names 
of  objects  repeated  again  and  again  in  his  hearing  (word-deaf- 
ness) ;  or  what  is  more  common,  he  may  be  quite  unable  to 
recognise  words  or  names  of  objects  written  of  printed  before 
him  (word-blindness).  Occasionally,  a  patient  unable  Iso  repeat 
a  word  or  name  when  pronounced,  can  at  once  do  so  when  he 
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sees  it  in  written  or  printed  characters  :  it  is  very  common  to 
find  an  aphasic  able  to  repeat  a  word  when  pronounced  to  him 
although  unable  to  do  so  when  shown  the  same  word  or  the 
object  referred  to.  In  sensory  aphasia  there  is  often  no  hemi- 
plegia ;  but  in  the  visual  form,  there  may  be  hemianopsia. 

In  motor  aphasia  the  understanding  of  spoken  language  may 
be  perfect,  and  at  times  the  power  of  articulation  and  even  of 
reading  may  be  preserved  almost  intact,  and  yet  the  loss  of 
language  for  expressing  the  simplest  ideas  may  be  complete. 

Combinations  of  motor  and  sensory  aphasia,  in  all  sorts  of 
degrees  of  each  kind,  occur  in  actual  practice.  The  clinical 
fact  most  frequently  associated  with  aphasia  is  right  hemi- 
plegia; in  rare  cases  there  is  left  hemiplegia;  in  the  latter 
event  we  should  inquire  if  the  patient  is  left-handed.  Unilateral 
convulsions  and  other  evidences  of  cerebral  disturbance  are  not 
uncommon.  The  cerebral  lesion  which  most  often  leads  to 
aphasia  is  embolism  of  the  left  middle  cerebral  artery  and  the 
softening  and  destruction  of  portions  of  the  brain  structure 
supplied  by  this  vessel ;  of  course  thrombosis  may  lead  to  the 
same  result.  The  suddenness  and  extent  of  the  cerebral  lesion 
seem  to  play  an  important  part  in  determining  the  occurrence 
of  this  symptom ;  the  lesion  is  usually  found  to  implicate  the 
posterior  part  of  the  third  frontal  convolution  on  the  left  side 
or  at  least  the  parts  in  its  immediate  vicinity,  such  as  the 
lower  part  of  the  ascending  frontal  convolution.  Other  lesions 
localised  in  the  same  region  may  also  give  rise  to  aphasia, 
as  haemorrhages,  gummata  or  other  tumours,  abscesses,  etc. 
When  the  aphasia  is  of  the  sensory  variety — word-blindness 
and  word-deafness — the  angular  gyrus  or  the  first  left  tem- 
poro- sphenoidal  convolution  respectively,  may  be  involved. 
When  aphasia  exists  without  distinct  hemiplegia,  it  may  still 
be  clear  from  other  cerebral  symptoms  that  it  is  connected 
with  brain  disease.  Aphasia  occurs  sometimes  in  chorea  in 
a  marked  manner,  and  much  oftener  in  a  shght  form;  attacks 
of  chorea  with  this  complication  usually  present  some  degree 
of  paralysis,  and  of  slight  or  transient  dementia.  Aphasia 
without  a  history  of  paralysis  of  any  kind  is  most  commonly 
observed  after  severe  illness,  after  enteric  fever,  for  example, 
and  in  children;  it  is  usually  only  temporary  in  such  cases. 

The  power  of  Writing  is  often  afi'ected  in  j)aralysis;  the 
importance  of  testing  this  has  already  been  referred  to  in  con- 
nection with  aphasia;  the  difficulty  of  finding  words,  and  the 
confusion  of  speech  are  often  admirably  reflected  in  the  writ- 
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ing  when  the  affection  is  slight.  This  concerns  the  power  to 
form  words  and  sentences,  but  the  mechanical  part  of  the 
handwriting  may  also  afford  useful  indications.  In  paralysis 
agitans,  in  general  paralysis,  in  chorea,  in  cerebro- spinal 
sclerosis,  and  in  the  forms  of  locomotor  ataxy  affecting  the 
arms,  the  unsteadiness  is  shown  particularly  in  the  shaky  up- 
strokes of  the  writing;  even  when  one  cannot  observe  this 
distinctly,  there  is  sometimes  clear  proof  of  a  departure  from 
the  usual  character  of  the  writing,  or  there  may  be  extreme 
slowness,  just  as  we  see  in  the  speech  of  some  paralytics.  This 
shakiness  in  the  writing  varies  considerably  at  different  times, 
and  is  apt  to  be  made  worse  by  having  the  attention  of  on- 
lookers directed  to  the  writer.  When  there  is  anaesthesia  of 
the  fingers,  or  paralysis  of  the  muscles  of  the  hand  and  thumb, 
the  writing  is  also  apt  to  be  affected,  as  the  patient  cannot 
guide  the  pen  properly.  Muscular  atrophy  of  the  hand  also 
affects  the  writing. 

Different  from  all  this,  is  the  peculiar  spasm  which  seizes 
the  fingers  in  "  Avriter's  cramp  " ;  when  the  patient  begins  to 
use  the  pen,  the  movements  soon  get  to  be  beyond  control, 
and  the  pen  cannot  even  be  held.  In  less  severe  forms  the 
spasm  only  appears  after  a  certain  amount  of  writing  has  been 
done,  and  the  difference  in  the  character  of  the  writing  at  the 
end  from  the  beginning  can  be  readily  noticed.  When  there 
is  any  form  of  affection  of  the  writing  it  is  well  to  preserve 
specimens,  containing  the  date,  for  comparison  subsequently. 

In  cases  of  suspected  insanity  it  is  often  well  to  test  the 
patient  by  getting  him  to  express  his  ideas  in  writing,  for  quite 
another  reason,  as  he  becomes  more  apt  to  commit  himself  to 
the  expression  of  extravagant  ideas  when  the  restraining  in- 
fluence of  an  incredulous  listener  is  removed. 

Paralysis  of  the  Bladder  and  Eectum  is  an  important 
fact  in  cases  of  paralysis,  and  constitutes  a  grave  complication. 
This  paralysis  may  show  itself  either  by  want  of  power  in 
retaining  the  excretions  till  a  suitable  opportunity  occurs  (in- 
continence^ paralysis  of  sphincters),  or  by  a  want  of  power  in 
expelling  the  contents  (constipation,  retention  of  urine).  It 
does  not  occur  in  hysterical  paraplegia  in  a  persistent  form, 
although  occasional  retention  of  urine  is  often  present  in 
hysterical  subjects.  This  form  of  paralysis  is,  likewise,  almost 
unknown  in  infantile  paralysis.  But  before  considering  para- 
lysis, properly  so  called,  reference  may  be  made  to  conditions 
which  simulate  paralysis  of  these  parts.    The  presence  of  coma 
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or  unconsciousness,  from  any  cause,  often  leads  to  inopportune 
intestinal  and  urinary  evacuations,  quite  apart  from  any  other 
defect.  Similar  causes  may  lead  to  retention  of  the  urine; 
this  is  common  in  the  unconsciousness  found  in  serious  febrile 
derangements,  but  also  occurs  in  cases  of  paralysis  from  dis- 
ease in  the  nervous  centres.  Retention  of  urine  is  common  in 
connection  with  injury  of  the  parts,  and  after  operations  in 
the  neighbourhood  of  these  organs;  severe  or  instrumental 
labour,  operations  for  piles,  etc.,  may  be  named  as  common 
causes  of  this  class.  Such  retention  may  indeed  be  due  to  an 
inhibitory  form  of  paralysis ;  very  probably  it  is  owing  to  the 
pain  in  the  neighbourhood  of  the  bladder  that  we  often  have 
retention  in  cases  of  peritonitis.  Retention  of  the  urine  in 
connection  with  stricture  or  enlarged  prostate,  although  no 
doubt  largely  due  to  nervous  spasm,  is  associated  also  with 
distinct  mechanical  impediments. 

The  frequency  of  fistulous  communications  between  the 
bladder  and  vagina  as  giving  rise  to  dribbling  away  of  the 
urine  must  always  be  remembered :  occasionally  the  aperture 
is  minute,  and  sometimes  it  is  situated  within  the  uterus, 
instead  of  the  vagina,  requiring  special  investigation  or  the 
injection  of  fluids  for  its  recognition.  Dribbling  away  of  the 
urine  may  be  due  to  disease  of  the  bladder,  such  as  cystitis, 
arising  from  calculus  or  other  causes ;  it  may  also  result  from 
the  organ  having  been  habitually,  or  on  some  special  occasion, 
over-distended  so  as  to  injure  the  muscular  and  nervous  struc- 
tures. Involuntary  evacuation  of  faeces,  apart  from  injury  of 
the  parts,  may  also  result  from  great  fluidity  and  frequency  of 
the  motions,  from  profound  debility  of  the  patient,  or  from 
great  mental  apathy;  it  is  as  an  indication  of  this  profound 
disturbance  of  the  nervous  system  that  such  involuntary 
evacuations  are  always  to  be  regarded  as  grave  symptoms, 
especially  in  acute  disease.  Involuntary  evacuations  may 
also  arise  from  anaesthesia  of  the  anal  aperture,  so  that  due 
warning  is  not  transmitted;  they  may  also  occur  in  idiotic 
persons. 

A  form  of  local  paralysis  of  the  rectum,  leading  to  retention 
of  faeces,  is  found  in  cases  of  constipation  where  the  bowel  has 
been  habitually  or  enormousl}^  distended.  The  condition  of 
irritability  or  spasm  of  the  organs  may  lead  to  discharge  of 
the  contents  beyond  the  patient's  control.  Dysentery,  and 
other  diseases  characterised  by  tenesmus,  cystitis,  calculous 
disease  of  the  bladder  and  kidney,  etc.,  may  act  in  this  way, 
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apart  from  any  paralysis.  (See  Disorders  of  defsecation  and 
urination,  Chapters  xi.  and  xiii.) 

Spasmodic  discharge  of  the  urine,  however,  also  occurs  in 
spinal  paralysis, — the  bladder  contracting  on  its  contents  with 
great  force,  and  without  much  warning,  and  the  patient  being 
quite  unable  to  restrain  or  delay  the  process.  A  somewhat 
similar  suddenness  and  violence  of  contraction  may  also  occur 
in  the  bowel,  by  which  the  patient  is  apt  to  be  '*  taken  short," 
as  he  says.  Irregular  action  in  this  way  sometimes  occurs  in 
locomotor  ataxy  as  part,  apparently,  of  the  general  incoordin- 
ation ;  it  may  alternate  with  a  sluggish  action  of  the  bladder. 

Wetting  the  bed  in  the  early  hours  of  night  is  often  com- 
plained of  in  the  case  of  children  (Enuresis,  Nycturia).  This 
seems  to  be  usually  due  to  some  form  of  spasmodic  action,  as 
it  tends  to  occur  soon  after  going  to  sleep,  and  long  before  the 
bladder  can  be  much  distended;  indeed  it  often  occurs  only 
during  the  early  hours  of  sleep,  and  not  at  all  later  on,  although 
there  is  then  much  more  distention ;  during  the  day  there  is 
no  trouble  with  the  bladder  in  such  cases.  This  ailment  usu- 
ally persists  in  the  children  affected  for  a  considerable  time, 
and  seems  due  to  some  nervous  defect ;  occasionally  it  is  asso- 
ciated with  and  apparently  due  to  phimosis.  Wetting  the  bed 
occurs  also  in  chorea.  It  sometimes  affords  an  indication  of 
the  occurrence  of  an  epileptic  fit  happening  during  the  night, 
which  might  otherwise  be  overlooked.  After  enteric  fever, 
and  perhaps  some  other  acute  illnesses,  this  defect  is  occasion- 
ally noticed  as  a  passing  fact,  in  cases  where  there  had  been 
no  trouble  with  the  bladder  during  the  height  of  the  fever  : 
it  occurs  especially  in  little  girls,  and  seems  to  be  due  to  the 
general  weakness,  both  mental  and  physical,  often  found  after 
this  fever. 

Paralysis  of  the  bladder  may  show  itself  by  retention,  or  by 
incontinence,  or  by  spasmodic  discharge  of  urine,  in  the  same 
case :  beginning  as  retention,  incontinence  may  follow ;  or 
beginning  with  an  irregular  spasmodic  action  of  the  bladder, 
retention  or  incontinence  may  supervene. 

Retention  of  urine  is  often  associated  with  a  kind  of  incon- 
tinence, only  the  overflow  dribbling  away;  the  retention  is 
thus  apt  to  be  overlooked  altogether.  More  rarely  a  perma- 
nently distended  bladder  discharges  portions  of  its  contents  in 
such  natural  quantities  and  at  such  intervals  as  to  make  the 
idea  of  retention  seem  so  very  improbable  that  this  is  not 
looked  for.     In  old  cases  of  stricture,  retention  of  urine  to  a 
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slight  extent,  after  the  act  of  micturition,  is  quite  a  common 
occurrence. 

Paralysis  of  the  bladder  is  found  in  many  cases  of  hemi- 
plegia during  its  early  stage,  but  it  usually  passes  away  when 
the  patient  partially  recovers.  Sometimes,  however,  it  is  per- 
manent, and  this  is  more  likely  to  happen  if  the  bladder  has 
been  neglected  and  allowed  to  be  over-distended  during  the 
period  of  unconsciousness.  Paralysis  of  the  bladder  is  very 
common  as  part  of  the  paralysis  due  to  spinal  lesions  in  the 
lower  dorsal  or  the  lumbar  regions,  and  in  such  cases  it  is 
more  apt  to  be  permanent.  In  whatever  way  the  urinary 
affection  begins,  it  tends  to  the  form  characterised  by  incontin- 
ence ;  inflammation  of  the  bladder  itself  (cystitis)  is  also  often 
present,  produced  partly,  perhaps,  by  distention  or  by  the  use 
of  instruments,  favoured  by  the  alkaline  urine  often  secreted 
in  spinal  paralysis,  and  by  the  ammoniacal  decomposition 
which  is  so  apt  to  work  its  way  upwards  in  such  cases  even 
when  no  instruments  have  been  passed  into  the  bladder. 

A  reflex  paraplegia,  originating  from  disease  of  the  genito- 
urinary organs,  is  alleged  to  occur  sometimes ;  and  in  any  case 
of  the  combination  of  the  two  sets  of  symptoms,  we  should  try 
to  ascertain  the  exact  sequence  of  events  :  serious  disease  of 
the  bladder  occurring  distinctly  before  the  paralysis  of  the 
limbs  points  in  this  direction,  but  an  incipient  paralysis  may 
manifest  itself  by  urinary  disturbance  as  an  early  feature ; 
sometimes,  indeed,  an  affection  of  the  bladder  remains  the  only 
evidence  of  paralysis  for  a  long  time.     (Compare  p.  232.) 

Paralysis  of  the  bowels  usually  manifests  itself  chiefly  as  a 
more  or  less  obstinate  constipation  ;  this  can  be  overcome  as  a 
rule  by  medicines,  but  occasionally  it  is  so  extreme  as  to  suggest 
some  serious  obstruction,  especially  when  from  any  cause  vomit- 
ing supervenes.  The  paralysis  may  also  affect  the  sphincters 
leading  to  incontinence  of  faeces,  as  alread}^  mentioned. 

The  Clinical  Significance  of  Paralysis  in  the  various 
forms  in  which  it  appears  has  been  alluded  to  occasionally  in 
connection  with  special  symptoms ;  the  subject  is  so  complex 
that  reference  must  be  made  to  the  systematic  text-books  under 
such  headings  as  Hemiplegia,  Paraj^legia,  Diseases  of  the  Brain, 
Spinal  Cord,  etc.  The  following  clinical  groupings  may  help 
the  student : — 

Hemiplf.gia  almost  invariably  implies  a  cerebral  lesion ;  a  few  cases 
of  spinal  hemiplegia,  however,  have  been  recorded.  When  the  face  is 
involved  in  the  hemiplegia,  the  diagnosis  of  some  cerebral  lesion  may  be 
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made  with  confidence,  and  the  lesion  is  always  on  the  side  of  the  brain 
opposite  to  that  on  which  the  limbs  are  paralysed  :  occasionally  the 
paralysis  of  the  face  is  on  the  opposite  side  from  the  paralysed  limbs, 
and  this  is  termed  "  alternate  "or  "  crossed  "  hemiplegia  :  it  points  to  a 
lesion  somewhere  about  the  level  of  the  pons.  The  causes  of  the  cere- 
bral lesions  in  hemiplegia  must  be  searched  for  ;  we  examine  the  state 
of  the  arteries  for  indications  of  rigidity,  of  the  cornea  for  appearances 
of  the  arcus  senilis,  and  of  the  heart  for  evidence  of  hypertrophy.  When 
these  exist  in  a  hemiplegic  patient  not  very  much  advanced  in  years, 
they  strongly  suggest  a  tendency  to  hsemorrhagic  lesions,  and  if  the 
paralysis  has  been  complicated  by  the  occurrence  of  a  fit  of  unconscious- 
ness, with  lividity  and  stertor,  haemorrhage  may  be  regarded  as  almost 
certain.  These  remarks  apply  whether  there  is  any  evidence  of  chronic 
disease  of  the  kidney  or  not:  but  the  existence  of  such  disease  renders 
a  hsemorrhagic  lesion  in  such  a  case  very  probable  even  in  somewhat 
younger  subjects.  When  there  is  valvular  disease  of  the  heart  (with  or 
without  evidence  of  hypertrophy),  we  must  keep  in  view  the  possibility 
of  embolism  whatever  may  be  the  age  of  the  patient;  such  attacks  are 
usually  sudden,  and  may  or  may  not  be  attended  with  unconsciousness  ; 
embolism  is,  on  the  whole,  commoner  in  the  middle  cerebral  artery  of 
the  left  side  than  in  any  other  part  of  the  brain,  and  this  is  a  frequent 
cause  of  aphasia.  Occasionally  an  embolism  determines  a  profuse 
haemorrhage  indirectly,  through  its  first  leading  to  the  formation  of 
a  small  aneurysm  at  the  bifurcation  of  the  artery  plugged  by  the 
clot. 

The  cerebral  lesion  in  hemiplegia  may  be  of  the  nature  of  softening  ; 
this  may  be  a  consequence  of  embolism,  but  may  also  arise  from  other 
forms  of  disease  in  the  vessels  (atheroma,  thrombosis).  Syphilitic 
lesions  sometimes  give  warning  of  their  presence,  before  the  develop- 
ment of  hemiplegia,  not  only  by  headache,  but  also  by  affections  of 
single  cranial  nerves  (third,  fourth,  fifth,  sixth,  and  seventh  in  particu- 
lar); these  are  sometimes  recovered  from,  other  nerves  again  becoming 
involved ;  syphilitic  lesions  often  determine  convulsions,  occurring 
sometimes  in  connection  with  the  beginning  of  the  paralysis,  sometimes 
before,  and  sometimes  after  it.  Occasionally  hemiplegia  and  paraplegia 
exist  in  the  same  subject  from  syphilitic  lesions  affecting  both  the  brain 
and  spinal  cord  ;  the  indications  of  a  multiple  nervous  lesion — one  not 
easily  explained  by  the  simple  growth  of  a  tumour  or  the  mere  exten- 
sion of  the  diseased  condition — should  always,  in  a  young  adult,  make 
us  raise  the  question  of  syphilis.  The  existence  of  syphilitic  nodes, 
iritis,  retinitis,  etc.,  must  be  inquired  for,  and  the  history  of  primary 
sores  can  sometimes  be  obtained  in  clearly  syphilitic  cases,  although 
there  may  have  been  no  appearance  of  secondary  symptoms  ;  in  nervous 
lesions  the  date  of  such  infection  is  often  very  remote. 

Cerebral  tumour  often  causes  paralysis  of  special  cranial  nerves  before 
hemiplegia  appears,  or  quite  apart  from  it ;  in  these  cases  the  ophthal- 
moscopic appearances  are  specially  important,  as  optic  neuritis  is  very 
common  in  tumour  ;  the  comparative  frequency  of  chronic  tubercle  of 
the  brain  and  its  membranes  must  be  remembered  in  the  case  of  children. 
Cerebral  abscess  may  produce  variable  states  of  coma,  and  a  shifting 
paralysis  of  various  cranial  nerves  ;  it  is  sometimes  indicated  by  the 
occurrence  of  shiverings  and  special  sources  of  purulent  infection  can 
often  be  traced  (from  suppuration  of  the  tympanum,  from  disease  of  the 
bones,  from  scarlatinal  sore  throat,  etc).     Tumour  and  cerebral  abscess 
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are  both  apt  to  give  rise  to  convulsions  as  well  as  to  hemiplegia.  Hemi- 
plegia occasionally  complicates  pregnancy,  passing  away,  it  may  be,  soon 
after  delivery  :  the  urine  is  almost  always  albuminous  in  such  cases,  but 
their  pathology  still  remains  obscure.  In  the  puerperal  state  hemiplegia 
and  aphasia  sometimes  result  from  embolism  and  thrombosis. 

Transient  hemiplegia  may  follow  a  unilateral  convulsion,  and  a  more 
permanent  hemiplegia  is  not  uncommon  in  long-standing  epilepsy,  espe- 
cially when  the  convulsions  chiefly  involve  one  side  of  the  body.  Cases 
of  double  hemiplegia  with  a  spastic  state  of  the  muscles  can  sometimes 
be  traced  back  to  early  life  or  even  to  birth. 

Paraplegia  may  always  be  regarded  as  due  to  disease  of  the  spinal 
cord  or  its  membranes  :  even  in  the  case  of  *'  reflex  paralysis,"  as  it  is 
called,  from  irritation  of  the  genito-urinary  organs,  there  is  probably 
always  some  lesion  of  the  cord  set  up  by  a  "neuritis  ascendens."  In 
hysterical  paralysis,  however,  which  often  assumes  the  paraplegic  form, 
we  cannot  speak  so  definitely,  and  in  some  varieties  of  it,  where  it 
passes  away  rapidly  and  completely,  we  may  be  almost  sure  that  no 
serious  lesion  exists.  When  the  paraplegic  patient  complains  of  great 
pain  in  the  limbs,  as  well  as  in  the  back,  we  suspect  the  membranes  to 
be  aff'ected  (spinal  meningitis,  whether  primary  or  secondary)  :  when 
reflex  action  is  abolished  and  faradic  contractility  is  rapidly  lost,  we 
infer  destruction  of  some  part  of  the  cord  itself,  or  of  the  cells  in  the 
anterior  cornua,  or  of  the  motor  roots  ;  when  reflex  actions  are  greatly 
exaggerated,  we  infer  the  existence  of  a  limited  lesion  in  some  part  of 
the  cord.  (See  p.  211.)  As  to  etiology,  we  must  inquire  for  any  history 
of  strain  as  well  as  more  obvious  injuries  to  the  column  ;  such  accidents 
often  set  up,  in  course  of  time,  meningitis,  or  disease  of  the  cord  itself. 
Caries  of  the  vertebrae  is  a  common  cause  of  paraplegia.  This  may  not 
always  manifest  itself  by  distortion  of  the  spine,  even  in  cases  which 
have  gone  on  to  the  formation  of  psoas  abscess.  The  influence  of  sexual 
excesses,  in  married  life  as  well  as  otherwise,  accounts  for  various  forms 
of  paraplegia  proper,  as  well  as  locomotor  ataxy.  Sexual  desire  and 
power  are  usually  diminished  in  cases  of  disease  of  the  cord  ;  occasion- 
ally, in  early  stages  and  certain  forms  of  locomotor  ataxy,  an  increased 
sexual  capacity  exists.  Syphilitic  lesions  of  the  cord  must  be  judged  of 
on  the  same  principles  as  those  of  the  brain.  It  is  generally  agreed  that 
syphilis  is  a  common  cause  of  locomotor  ataxy. 

Monoplegia^  a  paralysis  of  one  part  (see  p.  202),  is  a  term  usually 
reserved  for  those  forms  of  local  paralysis  due  to  cortical  lesions  in  the 
brain,  as  distinguished  from  other  forms  of  paralysis.  When  the  cortical 
centre  for  the  arm  is  alone  involved,  (or  less  commonly  the  leg,)  the 
paralysis  is  limited  to  this  part,  and  indeed  it  is  often  incomplete  in 
degree,  merely  impairing  certain  of  the  functions  of  the  limb.  From 
proximity  of  adjacent  centres  in  the  cortex,  other  parts  may  be  involved 
from  extension  of  the  same  lesion,  and  so  "  brachio-facial,"  and  *'facio- 
lingual  "  forms,  etc. ,  are  recognised.  The  lesions  in  the  cortex  may  be 
of  various  kinds,  including  limited  and  localised  haemorrhages,  but 
tumours  there  are  specially  apt  to  cause  this  symptom  ;  in  children  such 
tumours  are  often  tubercular,  while  in  young  adults  the  chances  of 
syphilis  are  to  be  kept  in  view.  Owing  to  the  advances  of  brain  surgery 
the  study  of  monoplegic  paralysis  has  attained  great  importance,  and 
its  association  with  convulsions  limited  to  the  same  part,  often  guides 
the  localisation. 
Other  forms  of  limited  palsies,  for  example  of  the  arm  in  infantile 
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paralysis,  might  be  classed  as  nionoplegic  ;  but  the  tendency  of  late  is 
to  keep  this  word  for  the  cases  already  referred  to. 

Infantile  parcdyrns  is  no  doubt  essentially  a  spinal  paralysis,  the 
lesion,  however,  involves  the  anterior  cornua  alone  or  chiefly  (Polio- 
myelitis anterior) ;  this  localisation  accounts  for  the  ati'ection  being 
almost  invariably  purely  motor  in  character,  for  the  coldness  and  great 
trophic  changes,  and  for  the  limitation  of  the  paralysis,  in  many  of  the 
cases,  to  one  leg  only  or  to  one  arm.  Not  unfrequently,  indeed,  two  or 
more  limbs,  or  even  the  whole  four  limbs,  may  be  attacked  during  the 
early  period,  the  illness  being  characterised  by  pain  and  febrile  disturb- 
ance and  sympathetic  convulsions  :  but  the  paralysis  becomes,  as  a  rule, 
more  limited  and  frequently  settles  down  to  one  limb  or  to  one  part  of 
the  limb,  the  lower  part  of  the  leg  and  the  upper  part  of  the  arm  being 
specially  affected,  or  the  weakness  may  be  limited  to  one  group  of 
muscles.  The  rapid  loss  of  the  fafadic  contractility  in  the  muscles,  and 
their  response  to  weak  currents  from  a  constant  battery  for  a  consider- 
able time,  are  points  of  diagnostic  value.  An  essentially  similar  form 
of  paralysis  occurs  sometimes,  but  only  rarely,  in  tlie  adult  from  a 
similar  lesion  ;  and  occasionally  a  form  of  the  same  disease,  without  any 
sudden  beginning,  can  be  recognised  (Polio-myelitis  anterior  chronica 
adultorum). 

In  Wasting  Palsy  the  muscles  are  usually  aflected  bilaterally,  but  the 
disease  on  one  side  is  often  in  advance  of  the  other  :  the  muscles  of  the 
thumb  and  hand,  the  muscles  of  the  feet,  and  the  deltoids  are  amongst 
those  most  frequently  affected  in  the  early  stage,  but  nearly  every 
group,  including  the  respiratory  series,  may  ultimately  become  involved. 
The  muscles  usually  respond  to  faradic  electricity  pretty  well,  consider- 
ing their  loss  in  bulk.     (See  foot  note,  p.  203.) 

Lead  Palsy. — Paralysis  of  the  Extensors  of  the  forearms,  and  more 
rarely  of  the  legs,  is  frequently  found  in  lead  poisoning,  the  other 
muscles  being  intact :  the  sensation  is  sometimes  affected,  but  not  often 
to  a  glaring  extent.  Traumatic  paralysis  from  injurj^  to  the  musculo- 
spiral  nerve  may  simulate  this ;  the  history  leaves  no  doubt  in  such 
cases,  but  in  those  forms  supposed  to  be  due  to  injury  from  lying  on 
the  arm,  or  to  exposure  to  cold  (so-called  rheumatic),  there  may  be,  in 
patients  exposed  to  the  injurious  influence  of  lead,  a  certain  difficulty. 
The  almost  invariable  immunity  of  the  supinator  longus  in  lead  paralysis 
is  important  :  it  is  tested  by  getting  the  patient  to  put  his  forearm  in 
a  position  of  half-flexion  and  half-pronation,  and  while  he  tries  to  retain 
it  in  this  attitude,  the  observer  proceeds  to  forcibly  extend  it ;  if  the 
supinator  longus  be  active  it  can  be  seen  and  felt  resisting  this  extension 
(Duchenne).  In  musculo-spiral  paralysis  from  injury,  pressure,  the  use 
of  crutches,  etc.,  the  supinator  longus  suffers  with  the  rest.  The 
diminution  or  abolition  of  the  faradic  contractility  of  the  muscles  in 
lead  paralysis  is  an  important  fact,  as  this  is  almost  always  preserved  in 
rheumatic  affections  of  recent  origin  and  in  cortical  monoplegia.  The 
presence  of  a  blue  line  at  the  free  margin  of  the  gums,  the  history  of 
colic,  and  the  occupation,  water  supply,  or  surroundings  of  the  patient 
are  points  to  be  scrutinised. 

Alcoholic  jiarolysis  occurs  in  those  much  addicted  to  constant  over- 
indulgence in  alcohol.  It  affects  the  lower  extremities  much  more 
frequently  than  the  upper.  It  is  often  preceded  by  neuralgic  pains 
about  the  joints  simulating  rheumatism  and  sometimes  several  slight 
paralytic  conditions,  of  a  passing  nature,  occur  before  the  more  serious 
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form  sets  in.  Even  when  the  paralysis  is  so  distinct  as  to  prevent 
walking,  the  loss  of  power  is  not  by  any  means  absolute  :  ataxic  forms 
have  also  been  described.  With  the  paralysis  there  is  often  oedema  of 
the  feet,  especially  when  they  are  allowed  to  hang  down.  The  knee- 
jerk  is  diminished  and  often  completely  abolished.  Perversions  of  the 
sensation,  with  *' hyper?esthesia  "  and  diminution  of  the  tactile  sense, 
sometimes  occur.  Mental  disorders  may  be  associated  with  this  con- 
dition, and  the  writer  has  observed,  in  particular,  great  loss  of  memory, 
affecting  certain  subjects  only,  with  clear  recollection  of  many  others, 
in  some  cases  of  this  disease. 

When  the  alcoholic  paralysis  involves  the  upper  limbs,  a  pretty  close 
resemblance  to  lead  palsy  is  observed,  as  the  loss  of  power  specially 
implicates  the  extensors,  and  the  electrical  reactions  are  somewhat 
similar  in  the  two  conditions.  It  is  now  classed  in  the  group  of 
peripheral  neuritis.     Muscular  atrophy  may  occur  as  a  complication. 

DiphtJieritlc  paralijsis  most  frequently  affects  the  palate,  but  it  may 
also  implicate  the  arms  and  legs  ;  the  power  of  accommodation  in  the 
eye  is  often  lost.  Sometimes  there  is  anaesthesia,  which  may,  indeed, 
be  more  prominent  than  the  motor  paralysis.  It  seems  to  depend  on 
the  poison  of  diphtheria  affecting  the  nervous  system  and  giving  rise  to 
a  peripheral  neuritis  :  it  usually  passes  away  in  the  course  of  a  month 
or  two  even  when  there  is  marked  paraplegia. 

Paralysis  after  fevers  likewise  occurs.  Small-pox,  enteric  fever, 
typhus  fever  and  pneumonia  are  all  followed  at  times  by  paralysis, 
sometimes  of  a  wide  distribution,  sometimes  limited  to  a  single  limb. 
Some  of  these  pass  away  completely  under  treatment,  but  others  are 
permanent.  These  also  are  ascribed  to  peripheral  neuritis.  In  scarla- 
tina, hemiplegia  has  been  observed,  complicated  sometimes  with  aphasia  : 
such  seizures  are  due,  no  doubt,  to  some  gross  cerebral  lesion,  probably 
the  result  of  thrombosis.  In  whooping  cough,  hjemorrhagic  lesions  in 
the  brain,  associated  with  paralysis  and  aphasia,  have  been  recorded  as 
rarities. 

In  wisteadiness  in  loalkinr/  we  must  subject  the  patients  to  the  tests 
enumerated  in  the  section  on  this  subject  (see  pp.  218-221),  and  we  must 
direct  our  attention  to  their  power  of  speaking  distinctly,  to  the  presence 
of  any  of  the  delusions  characteristic  of  general  paralysis,  and  to  any 
history  of  insanity  in  the  family.     (See  Chapter  viii.) 

Paralysis  of  the  face  may  be  due  to  central  or  peripheral  causes. 
(Seep.  197.) 

Paralysis  of  the  palate  is  most  often  due  to  diphtheria  (see  above) 
and  to  bulbar  paralysis.     (See  pp.  197-199,  222.) 

Paralysis  of  the  s]'>eech  occurs  in  many  cases  of  right-sided  hemiplegia, 
in  bulbar  paralysis,  in  general  paralysis  of  the  insane,  and  in  affections 
of  the  ninth  and  seventh  nerves.     (See  Sections  at  pp.  221-227,  199.) 

NEURALGIA. 

Neuralgia,  or  pain  in  a  nerve,  requires  to  be  considered  as  to 
the  exact  nerves  or  branches  concerned ;  the  whole  of  a  plexus 
of  nerves,  the  cervical,  brachial,  lumbar,  or  sacral,  may  be  in- 
volved. The  point  of  chief  importance  in  making  a  diagnosis 
of  neuralgia  is  to  see  to  avoid  labelling  a  pain  as  neuralgic 
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when  there  is  some  other  very  definite  disease  merely  involv- 
ing the  nerve  in  a  secondary  manner. 

In  neuralgia  there  is,  as  a  rule,  little  or  no  fever  ;  the  pain 
follows  the  course  of  certain  nerves  in  a  definite  manner  ; 
although  it  may,  at  times,  radiate  not  only  to  other  l)ranches 
of  the  same  nerve,  or  to  its  fellow  on  the  opposite  side,  but 
even  to  branches  of  completely  different  nerves.  It  is  usually, 
if  not  always,  distinctly  intermittent,  disappearing  more  or 
less  completely  at  times ;  it  is  sometimes,  especially  in  the 
facial  form,  distinctly  periodic — coming  very  regularly  at  the 
same  hour  every  day.  There  are  often  special  tender  spots 
corresponding  to  the  points  where  the  nerve  is  superficial  or 
where  it  passes  through  openings  in  the  bones  or  fascia.  There 
is  in  pure  neuralgia  no  inflammation,  tumour,  or  other  disease 
present  to  account  for  the  pain.  We  are  guided  also  by  know- 
ing that  certain  nerves  have  a  special  predisposition  to  such 
painful  affections  :  the  fifth  nerve,  the  sciatic  nerve,  the  inter- 
costal nerves,  and  the  brachial,  lumbar,  and  sacral  plexuses  are 
those  commonly  involved.  Some  of  the  internal  organs  may 
also  be  affected  with  '*  visceral  neuralgia." 

Although  the  absence  of  any  obvious  cause  for  the  pain  is 
an  important  diagnostic  point,  it  is  quite  possible  that  a  true 
neuralgia  may  be  set  up  by  the  irritation,  for  example,  of  a 
decaying  tooth,  or  of  a  wounded  nerve  ;  or  it  may  depend  on 
a  twist  or  strain,  prolonged  pressure,  an  irritating  scar,  etc. 
The  influence  of  cold  and  damp  is  also  potent ;  this  may  co- 
operate with  some  of  the  causes  just  named,  as  in  the  case  of 
miners  lying  for  a  long  time  with  their  legs  in  a  constrained 
position  in  a  damp  part  of  the  workings.  All  these  may  set 
up  what  seems  to  be  a  true,  neuralgia.  But  we  may  also  have 
pains  of  a  reflex  character ;  in  cases  of  irritation  of  the  stomach, 
bowels,  ureter,  uterus,  etc.,  we  often  have  pains  in  the  head  and 
limbs,  which  disappear  when  the  irritation  passes  off.  The  pain 
caused  by  a  neuroma  or  by  neuritis  may  here  be  mentioned  ; 
there  is  usually  very  marked  local  tenderness  in  such  cases. 

In  addition  to  local  causes,  we  must  have  regard  to  the 
general  condition,  as  this  is  very  important  in  neuralgia. 
Anaemia  in  particular  is  very  often  resj^onsible  for  this  affec- 
tion, and  various  debilitating  agencies  likewise  lead  up  to  it. 
Ague  is  an  occasional  cause  of  supra-orbital  neuralgia.  The 
hysterical  tendency  frequently  manifests  itself  as  a  neuralgia 
in  various  parts,  sometimes  of  a  fixed,  sometimes  of  a  shifting- 
character.     The  neurotic  constitution,  transmitted  by  inherit- 
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ance,  may  manifest  itself  as  a  neuralgia  in  some  members  of 
the  family.  Rheumatism  may  affect  the  trunk  or  the  sheath 
of  a  nerve,  and  so  give  rise  to  rheumatic  neuralgia.  Syphilis 
may  operate  in  a  similar  way,  or  it  may  simulate  neuralgia 
from  the  effects  of  syphilitic  tumours  in  the  brain  or  spinal 
cord.  Sciatica  is  sometimes  seen  in  the  course  of  gonorrhoeal 
rheumatism.  Chronic  alcoholism  may  give  rise  to  hyper- 
sesthesia  and  neuralgia  of  the  lower  limbs  and  of  the  joints, 
simulating  at  times  locomotor  ataxy:  narcotics  sometimes  pro- 
duce similar  effects  from  long  habitual  abuse. 

The  greatest  care  is  required  in  the  diagnosis  of  neuralgia, 
as  numerous  blunders  are  committed  in  ascribing  pains  to 
neuralgia  (and  also  to  rheumatism)  which  are  of  quite  a  dif- 
ferent character.  Lumbago,  especially  in  its  slighter  forms, 
must  be  accepted  as  merely  a  provisional  diagnosis  till  the 
kidneys,  the  urine,  and  perhaps  the  uterus  and  rectum  have 
been  examined.  Pains  in  the  front  of  the  thigh  or  along  the 
sciatic  nerve,  and  neuralgic  pains  in  the  arms  and  legs  generally, 
may  really  be  due  to  serious  disease  of  the  bones  and  joints  of 
the  spinal  column,  the  cord,  or  its  membranes ;  or  to  abscess, 
aneurysm,  and  malignant  tumours  in  the  abdomen  or  thorax ; 
intercostal  neuralgia  can  seldom  be  safely  affirmed  without 
repeated  examination  of  the  heart  and  lungs ;  and  an  apparent 
neuralgia  of  the  fifth  nerve  may  prove  to  be  due  to  cerebral 
tumour  or  incipient  meningitis,  or  to  some  tumour  at  the  base 
of  the  skull,  or  to  some  less  deep  seated  disease  in  the  bones 
of  the  face. 

The  influence  of  neuralgia  on  the  bloodvessels  and  nutrition 
is  sometimes  apparent  in  the  congested  state  of  the  affected 
part,  in  lachrymation  and  discharge  from  the  nose,  and  in  the 
change  of  colour  produced  in  the  hair  near  the  affected  part. 
An  eruption  of  herpes  zoster  may  be  preceded  by  severe 
neuralgia,  and  in  old  subjects  such  eruptions  are  often  followed 
by  violent  and  persistent  neuralgia. 

In  Bright's  disease  of  the  kidney  we  may  have  very  severe 
and  intractable  forms  of  neuralgia. 

In  neuralgia  the  parts  are  usually  kept  preternaturally  still, 
and  in  the  facial  form  a  species  of  tonic  spasm  may  sometimes 
be  noticed;  at  other  times  there  are  twitchings  of  the  muscles. 
(See  Convulsive  tic,  p.  249.) 

For  some  points  in  connection  with  paralysis,  locomotor 
ataxy,  and  neuralgia,  see  pp.  205-206;  for  anaesthesia  and 
neuralgia,  see  p.  193. 
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FITS  OF   VARIOUS   KINDS. 


The  nature  of  the  seizures  commonly  called  "  Fits  "  varies 
so  much,  and  their  character  is  often  so  obscure,  especially  to 
the  inexperienced,  that  a  somewhat  more  general  view  of  such 
attacks  will  be  given  here  than  is  usual  in  systematic  treatises. 
This  is  the  more  necessary,  as  the  student  has  frequently  to 
discover  from  the  descriptions  given  by  the  patient,  or  his 
friends,  the  true  nature  of  a  so-called  "fit"  before  he  can 
estimate  its  significance  in  the  previous  history. 

We  have  then  to  remember,  amongst  the  possibilities — Faint- 
ing fits;  such  faints,  in  cases  of  fatty  heart  in  particular,  may 
be  associated  with  slight  twitchings.  Fits  of  dyspnoea,  associ- 
ated, perhaps,  with  angina  pectoris,  or  other  forms  of  cardiac 
anguish  and  thoracic  pain,  leading  to  more  or  less  obscuration 
of  the  intelligence  in  certain  cases.  Fits  with  convulsive 
twitchings  of  the  face  or  limbs,  general,  unilateral,  or  local, 
with  or,  occasionally,  without  unconsciousness  (epileptiform 
type).  Fits  associated  with,  or  followed  by,  paralysis,  espe- 
cially hemiplegia,  with  or  without  loss  of  consciousness.  Fits 
with  lividity  of  the  face,  unconsciousness,  and  stertorous 
breathing  (apoplectic) ;  there  may  not  be,  in  the  first  instance 
at  least,  any  evidence  of  paralysis.  Fits  with  simple  uncon- 
sciousness, without  paralysis  or  convulsion  (coma).  Fits  with- 
out absolute  loss  of  consciousness,  but  with  agitation,  scream- 
ing, crying,  sobbing,  laughing,  biting  of  lips,  and  occasionally 
with  a  condition  closely  resembling  convulsions  and  coma 
(hysterical  or  hysteroid);  or  similar  emotional  symptoms  asso- 
ciated with  distinct  convulsions,  sometimes  tonic,  sometimes 
clonic  (hystero-epilepsy).  Fits  with  plastic  rigidity  of  the 
limbs,  which  are  retained  in  the  positions  in  which  they  are 
placed,  usually  associated  with  some  alteration  of  the  conscious- 
ness (cataleptic).  Fits  with  tonic  spasm  of  the  jaw,  or  of  the 
muscles  of  the  trunk  and  limbs  (trismus  and  tetanus).  Fits 
with  turning  in  of  the  hands  and  feet,  or  specially  of  the 
thumbs,  as  a  principal  part  of  a  transient  convulsion,  or  per- 
sisting in  a  comparatively  uncomplicated  manner  for  hours  or 
days  (carpo-pedal  spasms). 

In  addition  to  these,  attacks  of  giddiness,  of  speechlessness, 
of  cramps,  of  choking,  of  laryngeal  obstruction  or  "  crowing," 
and  many  others,  are  sometimes  spoken  of  as  "  fits,"  but  are 
usually  qualified  as  to  their  nature  by  the  patients  themselves 
or  their  friends.     Some  of  these  need  only  be  named,  as  their 
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nature  becomes  apparent  when  a  little  attention  is  directed  to 
them,  either  by  questioning  or  observation.  Some  of  them, 
indeed,  chiefly  demand  attention  in  this  connection  because  of 
their  occurrence  under  peculiar  circumstances,  simulating  those 
fits  of  a  nervous  nature  with  which  we  are  chiefly  concerned 
here.  Thus  a  severe  attack  of  thoracic  pain  or  cardiac  anguish 
may  lead  to  much  tossing  about  and  quivering  of  the  face,  with 
inability  to  speak,  and  may  ultimately  induce  fainting  and  un- 
consciousness, so  that  we  may  be  led  to  think  of  some  convul- 
sive disorder  from  cerebral  causes ;  or  fits  of  giddiness,  from 
various  causes,  may  lead  to  the  patient's  falling  down  and 
becoming  unconscious  for  a  time;  or  a  fit  of  **  crowing"  in  a 
child,  whether  in  pertussis  or  laryngismus  stridulus,  may  be 
complicated  with,  or  may  pass  into,  a  distinct  convulsion. 

Fainting  fits  (Syncope). — We  inquire  as  to  the  presence  of 
any  of  the  common  causes  which  induce  such  attacks ;  cardiac 
disease  in  various  forms;  nervous  shocks,  arising  from  fear, 
grief,  excitement,  or  pain  ;  the  sight  of  blood  ;  the  loss  of  blood  ; 
the  want  of  food  and  rest,  especially  with  prolonged  anxiety  ; 
exposure  to  the  close  atmosphere  of  crowded  or  overheated 
rooms  ;  disorder  of  the  stomach  and  flatulence  ;  the  existence  of 
pregnancy ;  profuse  or  painful  menstruation,  etc.  Certain 
persons,  moreover,  are  known  to  be  much  more  prone  to  faint 
than  others.  The  haemorrhage  which  leads  to  the  fainting 
may  be  internal  and  so  concealed  from  view  at  least  for  a  time. 
The  sudden  removal  of  fluid  accumulations  in  the  abdomen,  or 
even  the  passing  of  a  catheter  and  the  emptying  of  a  distended 
bladder  may  cause  syncope.  Profuse  discharges  from  the 
bowels  frequently  do  the  same.  In  debilitated  conditions  the 
sudden  assumption  of  the  upright  posture  may  cause  faintness 
or  actual  swooning,  and  in  certain  forms  of  weak  heart,  and 
especially  in  fatty  degeneration,  such  attacks  are  liable  to 
occur  without  any  very  obvious  cause.  In  fainting  fits  the 
patient  has  usually  some  warning  of  the  attack,  and  the  observ- 
ers may  notice  a  preliminary  pallor,  or  sighing  and  yawning, 
or  a  dreamy  expression  of  countenance  ;  even  when  these  are 
not  present  in  a  pronounced  form,  the  patient  has  often  a  sense 
of  swimming,  or  of  faintness,  etc.,  so  that  in  the  event  of  his 
falling  he  is  to  some  extent  saved  by  its  gradual  character  per- 
mitting instinctive  efforts  at  self-preservation.  The  element 
of  suddenness  often  serves  to  distinguish  the  epileptic  fit  from 
a  swoon,  even  when  it  is  so  slight  as  to  be  otherwise  liable  to 
misinterpretation.     The  combination  of  hysterical  tendencies 
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in  their  less  characteristic  forms,  with  fainting  fits  or  swoons, 
may  give  rise  to  considerable  confusion.  In  a  simple  fainting 
fit  the  pulse  is  feeble,  the  respiration  diminished  in  extent,  and 
the  face  pale ;  consciousness  is  abolished,  but  not  usually  so 
absolutely  as  in  cases  of  coma.  Twitchings  seldom  occur 
except,  perhaps,  as  the  patient  w^akes  up,  and  no  paralysis  pre- 
cedes or  follows  the  fit. 

Convulsion  fits  are  usually  obvious  enough,  and  can  scarcely 
escape  recognition  when  the  whole  phenomena  are  before  us; 
the  difficulties  arise  from  our  sometimes  seeing  only  the  latter 
part  of  an  attack,  or  from  the  convulsive  part  being  so  slight 
as  to  evade  recognition.  In  epilepsy,  which  furnishes  the  type 
of  such  fits,  we  have  usually  a  premonitory  sensation  (aura 
epileptica),  it  may  be  a  tingling  in  the  fingers  or  toes,  a  vision, 
or  an  internal  feeling  of  some  kind;  a  sudden  pallor  of  the 
face;  a  scream;  complete  unconsciousness;  a  sudden  fall,  so 
that  the  patient  often  hurts  himself;  a  series  of  convulsive 
movements,  afi'ecting  the  eyes,  face,  head,  neck,  trunk,  and 
limbs  in  the  general  convulsion.  Sometimes  the  convulsion  is 
unilateral,  either  throughout  or  at  the  beginning  of  the  attack, 
sometimes  the  twitching  is  limited  to  a  single  limb,  or  to  the 
facial  muscles  on  one  side.  When  the  convulsion  is  severe 
and  general,  the  face  becomes  blue  from  the  respiratory 
muscles  being  involved  ;  the  patient  frequently  foams  at  the 
mouth,  and  the  froth  is  often  bloody  from  the  tongue  having 
been  bitten  in  the  convulsive  movements  of  the  tongue  and 
jaws,  or  from  the  intense  congestion  of  the  fauces  resulting 
from  the  fit ;  the  convulsion  consists  of  a  series  of  rapid  mus- 
cular contractions  or  twitchings  (clonic  convulsions),  although 
certain  groups  of  muscles  may  remain  for  a  time  firmly  con- 
tracted and  rigid  (tonic  convulsions) ;  the  whole  body  may  be 
wriggled  about  in  the  violence  of  the  attack.  The  bladder 
may  participate  in  the  convulsive  action.  After  a  few  minutes, 
in  ordinary  epileptic  seizures,  the  convulsions  cease,  the  lividity 
begins  to  disappear,  a  period  of  deep  unconsciousness  witli 
stertorous  breathing  supervenes,  and  this  merges  gradually 
into  a  quiet  sleep  which  may  be  prolonged  for  some  time  even 
after  a  short  interval  of  restored  consciousness.  After  the  fit 
the  patient  seems  well,  although  perhaps  complaining  of  a 
headache,  and  of  a  feeling  of  confusion  for  a  short  time,  and 
he  may  subsequently  feel  sore  and  stiff"  from  the  violence  of 
the  muscular  movements.  There  is  usually  no  paralysis;  if 
the  convulsion  is  unilateral  there  may  be  hemiplegia,  but  if  so 
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it  is  usually  very  slight  and  quite  transient  (epileptic  hemi- 
plegia). After  the  fit,  there  is  sometimes  great  excitement, 
and  very  erratic  conduct,  with  or  without  violence,  and  there 
may  be  the  execution  of  elaborate  and  prolonged  automatic 
actions  indicating  a  deliberate  purpose,  although  quite  apart 
from  the  controlling  consciousness  of  the  individual. 

Such  are  the  features  of  the  typical  epileptic  fit  (grand  mal) ; 
when  convulsive  attacks,  from  any  cause,  approximate  to  this 
type,  they  are  called  "epileptiform"  or  ^^epileptoid";  but 
nearly  every  one  of  the  individual  features  enumerated  may 
be  absent,  or  at  least  so  slight  as  to  escape  notice.  In  par- 
ticular, there  may  be  no  obvious  convulsions,  a  brief  pallor 
and  loss  of  consciousness  being  all  (petit  mal).  Allied  to  this 
are  the  so-called  "  inward  fits  "  of  infants,  in  which  we  have 
turning  up  of  the  eyes,  with  apparent  unconsciousness,  and  a 
momentary  rigidity  in  certain  cases.  There  may,  on  the  other 
hand,  be  preservation  of  consciousness,  along  with  unilateral 
or  localised  convulsions.  Again,  the  convulsive  part  of  the 
attack  may  be  over  before  the  patient  comes  under  notice,  so 
that  the  condition  observed  resembles  simple  coma,  especially 
if  there  be  no  evidence  of  struggling,  disordered  bed-clothes, 
wetting  of  the  bed,  bloody  foam  on  the  pillow,  etc.  The 
existence  of  injury  from  a  fall,  occurring  in  connection  with  a 
fit,  rather  favours  the  idea  of  an  epileptic  attack  or  convulsion 
fit  of  some  kind,  as  unconsciousness  is  seldom  so  suddenly  lost 
in  other  fits  as  to  prevent  some  effort  at  preservation;  in  some 
circumstances,  however,  the  marks  of  an  injury  on  the  head 
must  make  us  consider  whether  this  injury,  by  damaging  the 
nervous  structures,  may  not  have  determined  the  convulsive 
seizure.  In  apoplectic  attacks,  convulsions  occasionally  super- 
vene. In  hysteria,  the  discrimination  of  "hysteroid"  from 
epileptic  fits  is  sometimes  impossible ;  indeed  a  complex  con- 
dition of  hystero-epilepsy  is  now  recognised.     (See  p.  246.) 

The  presence  or  absence  of  the  various  features  referred  to  as 
characterising  a  typical  attack  must  be  noted.  If  possible,  we 
should  notice  or  ascertain  how  the  convulsion  begins,  whether 
with  rotation  of  the  head  to  the  shoulder  and  conjugate  devia- 
tion of  the  eyes,  with  nystagmus,  with  twitchings  of  the  cheek 
and  lips,  or  with  convulsion  of  the  fingers,  feet,  etc.,  and  if  so 
on  which  side.  Occasionally  the  convulsion  is  limited  to  one 
side,  or  even  to  one  limb,  one  cheek,  or  some  one  part  ( Jack- 
sonian  epilepsy);  and  if  consciousness  be  preserved,  as  it  often 
is,  we  may  learn  from  the  patient  either  at  the  time  or  after- 
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wards  something  of  his  sensations  in  the  affected  part,  where 
they  began  and  how  they  extended.  In  cases  with  unilateral 
convulsion  we  must  try  to  ascertain  whether  there  was  para- 
lysis of  the  affected  side  before  the  fit,  or  whether  it  appeared 
after  the  convulsion,  whether  it  was  transient  or  whether  it 
persisted  for  some  time.  When  unconsciousness  is  not  present 
at  the  very  beginning  of  a  fit,  it  is  important  to  discover  the 
time  at  which  it  supervened,  especially  in  connection  with  con- 
vulsions or  sensations  spreading  up  from  the  limbs  to  the  trunk 
or  head.  It  is  not  always  easy  to  be  sure  of  the  preservation 
of  consciousness  in  a  fit :  when  unable  to  answer  questions, 
possibly  from  the  convulsion  affecting  his  tongue  and  mouth, 
we  must  trust  to  the  appearance  of  intelligence  of  the  patient 
when  we  speak  to  him,  and  to  his  power  of  afterwards  describ- 
ing what  happened  during  the  fit,  who  assisted  him,  etc. 

If  the  fits  recur,  we  should  estimate  not  only  their  duration 
but  also  the  length  of  the  intervals ;  we  should  likewise  notice 
whether  the  muscles  become  quite  relaxed  during  the  inter- 
missions, or  whether  there  remain  some  tonic  spasms ;  any 
appearance  of  an  exciting  cause  must  be  noted  in  these  recur- 
rences ;  the  determination  of  a  recurrence  of  the  convulsive 
attacks  by  some  irritation  is  an  important  feature  in  strychnia 
poisoning. 

In  connection  with  convulsion  fits  we  must  ascertain  whether 
the  patient  has  had  any  attacks  before,  and  at  what  age  they 
began ;  epilepsy  in  its  ordinary  form  usually  manifests  itself  in 
childhood,  or  appears  about  puberty.  Any  history  or  evidence 
of  cerebral  disease  must  likewise  be  searched  for ;  particularly 
acute  or  chronic  hydrocephalus,  cerebral  tumours,  abscesses, 
etc.  In  children  we  must  remember  that  various  forms  of 
apparently  slight  irritation  may  cause  convulsions ;  disorders 
of  the  stomach  from  improper  food,  and  diarrhoea  are  frequent 
causes  of  convulsions.  In  the  atrophic  and  anaemic  condition 
resulting  from  these  or  similar  causes,  we  may  have  convulsions 
and  other  symptoms  simulating  to  some  extent  the  course  of 
meningitis ;  but  the  history,  the  diarrhoea,  and  the  collapsed 
fontanelle  serve  to  guide  us  to  the  diagnosis  of  this  "  spurious 
hydrocephalus  "  (hydrencephaloid).  The  irritation  of  the  gums 
and  mouth  during  the  period  of  dentition,  the  presence  of 
worms  in  the  intestines,  and  indeed  anything  which  tends  to 
produce  pain  and  feverishness,  may  give  rise,  in  predisposed 
children,  to  general  convulsions.  Children  with  rickets  and 
laryngismus  stridulus  are  frequently  subject  to  general  convul- 
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sions.  Acute  illnesses  (fevers,  inflammations  of  the  lungs,  and 
meningitis)  sometimes  begin,  especially  in  children,  with  a  fit 
of  this  kind,  and  whooping  cough  is  particularly  apt  to  be 
thus  complicated  in  its  course ;  in  hydrocephalus  acutus,  con- 
vulsions commonly  supervene  at  some  stage  of  the  illness.  In 
the  course  of  scarlatina,  convulsions  may  be  due  to  the  super- 
vention of  renal  disease.  A  great  variety  of  poisons  are  well 
known  to  give  rise  to  convulsions.  In  adults,  when  there  is 
no  history  of  typical  epilepsy,  we  must  consider  whether  the 
fits  may  be  due  to  intemperance  and  chronic  alcoholism,  or  to 
syphilis  involving  the  brain,  or  to  the  poisoning  of  the  system 
from  Bright's  disease.  A  sudden  outburst  of  convulsions  may 
be  the  form  in  which  patients  affected  in  these  three  ways  may 
first  be  laid  up.  Other  forms  of  cerebral  tumour,  as  well  as  the 
syphilitic,  may  declare  themselves  in  this  way.  Although  renal 
disease  may  first  announce  its  presence  by  convulsions  in  one 
who  has  scarcely  ever  regarded  himself  as  ill,  usually  there 
has  been  some  history  of  dropsy,  of  recent  scarlatina, 
incipient  blindness,  or  some  other  indication  of  serious 
disease.  The  urinary  examination  is  important  in  such 
cases ;  but  we  must  remember  that  convulsion  fits,  from 
any  cause,  are  often  associated  with  temporary  albumin- 
uria ;  the  quantity  and  specific  gravit}^  of  the  urine,  and  the 
microscopic  examination,  by  revealing  fatty  casts  and  epi- 
thelium, may  here  guide  us  in  recognising  a  chronic  form  of 
the  disease. 

Cerebral  embolism  and  thrombosis,  certain  forms  of  apoplexy, 
senile  degenerative  changes  in  the  brain,  and  the  congestive 
attacks  of  "general  paralysis,"  sometimes  reveal  themselves 
by  convulsions. 

In  women  during  pregnancy  and  the  puerperal  state  we  are 
apt  to  have  convulsions,  depending  apparently  on  irritation, 
from  distension  or  otherwise,  of  the  uterus,  and  on  the  presence 
of  albumen  in  the  urine  with  all  the  disorder  of  the  system 
which  this  implies.  Other  forms  of  irritation  propagated  from 
the  sexual  organs  may  likewise  be  mentioned,  as  causing  con- 
vulsions ;  and  in  particular  the  premature  or  unnatural  excite- 
ment produced  by  masturbation ;  ordinary  sexual  intercourse 
may  determine  the  occurrence  of  a  fit  in  those  predisposed  to 
such  attacks. 

Repetition  of  Convulsions — Status  Ej)ilej)ticus. — It  frequently  happens 
that  one  convulsion  is  followed  by  another  after  the  lapse  of  a  few 
minutes  or  a  few  hours  :  this  applies  to  the  regular  epilepsy  and  to  all 
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the  forms  of  disease  already  mentioned  as  giving  rise  to  convulsions  of 
this  type.  In  this  way  a  patient  may  be  for  a  few  hours  almost  con- 
tinuously in  fits,  with  short  periods  of  consciousness  between  them,  or 
with  periods  of  coma  between  the  convulsions.  Sometimes,  however, 
the  condition  is  even  more  prolonged  :  for  many  hours  we  may  have 
almost  incessant  convulsions,  the  number  being  exceedingly  great  and 
the  intervals  between  them  very  short.  This  is  called  the  ''  Epileptic 
state,"  and  it  may  persist  for  a  day  or  two.  Sometimes  there  is  a 
gradual  working  up  to  this  state  by  a  marked  increase  in  the  number  of 
fits  before  they  become  so  constant,  and  in  the  diagram  here  given  of 
such  attacks  in  a  child,  we  see  the  ascent  of  the  curve  indicating  their 
daily  number  and  the  acme  of  the  paroxysm  with  180  fits  in  the  24 
hours.     (See  Fig.  34.) 

This  condition  is  always  one  fraught  with  danger  to  life  :  the  gravity 
becomes  all  the  greater  when  very  considerable  elevations  of  tempera- 
ture are  also  present,  as  is  often  the  case.  There  is  also  danger  to  the 
intellectual  faculties,  and  in  point  of  fact  the  *'  status  epilepticus  "  is 
much  more  commonly  met  with  in  asylums  than  in  other  forms  of 
practice. 
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Fig.  34.— This  diagram  represents  the  daily  number 
of  convulsion  fits  in  a  child  who  had  two  such  parox- 
ysms, the  one  in  March  and  the  other  in  the  following 
July.  The  numbers  in  the  column  on  the  left  indi- 
cate the  fits  noted  in  24  hours. 


Eclampsia  is  a  general  term  applied  to  epileptiform  convul- 
sions which  recur.  It  is  not  generally  used  for  single  fits 
occurring  at  the  beginning  of  a  fever ;  nor  is  it  generally  used 
for  the  so-called  '^ Idiopathic  Epilepsy"  where  the  convulsive 
attacks  constitute  the  sole  evidence  of  the  nervous  disorder ; 
nor  in  cases  where  we  can  recognise  gross  cerebral  lesions : 
nor  is  it  applied  to  attacks  which  are  ascribed  to  the  hysterical 
group  even  when  they  approach  the  epileptic  type.  It  is  spe- 
cially used  in  connection  with  the  convulsions  of  infancy,  and 
those  occurring  in  pregnancy  and  the  puerperal  state  :  ursemic 
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convulsions  are  also  frequently  spoken  of  under  this  name. 
Eclampsia  nutans  is  mentioned  at  pp.  199,  211,  249. 

Hysterical  Fits  assume  such  a  variety  of  forms  that  only  the 
leading  features,  or  rather  the  common  ones,  can  be  noticed. 
As  a  rule,  consciousness  is  not  abolished,  although  there  may 
be  changes  in  this  direction,  and  unconsciousness  may  be  simu- 
lated; occasionally,  indeed,  consciousness  may  seem  to  be 
really  suppressed.  This  test,  therefore,  although  important,  is 
by  no  means  absolute ;  on  the  other  hand,  the  preservation  of 
consciousness  in  local  and  unusual  forms  of  epilepsy  must  also 
be  remembered.  The  emotional  disturbance  in  hysteria  is 
perhaps  the  most  important  feature ;  it  is  not  absolutely  con- 
fined to  the  female  sex;  the  rising  of  a  ball  in  the  throat 
(globus),  sobbing,  sighing,  laughing,  crying,  and  screaming  are 
quite  common.  Along  with  these  manifestations  there  may 
be  tossing  about  and  great  agitation,  with  quivering,  twitching, 
tonic  spasm  of  the  muscles,  and  biting  of  the  lips,  so  that  the 
movements  may  bear  a  certain  resemblance  to  those  of  epileptic 
convulsions;  but  we  can  usually  detect  a  certain  purposive 
character  in  the  movements,  such  as  clutching  at  the  attend- 
ants, often  described  as  '* struggling "  or  ''fighting'';  we  can 
sometimes  see  that  these  movements  are,  to  some  extent, 
under  the  control  of  the  will  if  the  patient  be  firmly  dealt 
with. 

In  other  cases  the  movements  only  amount  to  a  general 
shaking  of  the  body  or  limbs,  or  to  quivering  of  the  facial 
muscles  when  the  patient  is  doing  her  best  to  control  herself. 
Swoonings  and  brief  periods  of  simple  unconsciousness  con- 
stitute at  times  the  only  manifestations  of  hysteria.  There  is 
often  in  this  condition  great  tenseness  of  the  abdominal  muscles 
and  great  tenderness  on  touching  the  skin.  At  other  times 
the  muscular  spasm  may  give  rise  to  the  appearance  of  general 
distension  of  the  abdomen  or  to  a  localised  tumour — both  sub- 
siding under  chloroform.  Or  the  muscular  spasm  in  the  limbs 
may  be  more  permanent,  remaining  as  a  "contracture,"  with 
or  without  paralysis,  and  lasting  for  daj'-s  or  months,  or  even 
years. 

The  determining  causes  of  such  seizures  often  supply  import- 
ant information  ;  quarrels,  disappointments  in  love,  excitement, 
grief,  vexation,  exhaustion,  etc.,  may  be  named  as  among  the 
more  obvious  of  these.  Disturbance  of  the  sexual  organs  and 
functions  (disordered  menstruation,  amenorrhoea,  change  of 
life,  etc.)  are  likewise  important.     In  debility  from  long-con- 
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tinned  and  exhausting  diseases  hysterical  tendencies  may  show 
themselves  in  patients  who  had  hitherto  been  able  to  control 
such  manifestations,  so  that  these  attacks  may  form  one  of  the 
features  of  grave  disease  or  of  impending  death.  Hysterical 
symptoms,  therefore,  must  never  be  held  as  excluding  other 
more  serious  forms  of  disease  from  the  diagnosis.  It  is  well 
to  remember  also  that  cerebral  affections  sometimes  give  rise 
to  symptoms  having  much  resemblance  to  hysteria;  there  may 
be  the  quivering  eyelids  when  we  try  to  open  them;  the 
obedience  to  commands  sharply  given,  after  a  period  in  which 
the  patient  seemed  unable  to  comply;  the  refusal  of  food, 
overcome  perhaps  by  the  use  of  the  stomach  tube ;  and  even 
the  emotional  excitement  and  self-consciousness  so  suggestive 
of  hysteria.  In  all  cases  involving  the  least  doubt,  great  care 
must  be  taken  in  forming  or  at  least  in  acting  on  any  judg- 
ment of  the  case  as  hysterical. 

The  following  tabular  statement  by  Dr.  Gowers  is  valuable 
for  purposes  of  diagnosis  : — 


Apparent  cause, 

EPILEPTIC. 

HYSTEROID. 

None. 

Emotion. 

Warning, 

Any,  but  especially  uni- 
lateral  or  epigastric 

Palpitation,     malaise, 
choking,       bilateral 

aurse. 

foot  aura. 

Onset,       . 
Scream,    . 

Always  sudden. 
At  onset. 

Often  gradual. 
During  course. 

Convulsion, 

Rigidity  followed    by 
*' jerking,"      rarely 
rigidity  alone. 

Rigidity    or    **  strug- 
gling, "        throwing 
about    of    limbs    or 
head,      arching      of 
back. 

Biting, 

Micturition,     . 
Defsecation, 

Tongue. 

Frequent. 
Occasional 

Lips,  hands,  or  other 

people  and  things. 
Never. 
Never. 

Talking, 
Duration, 

Never. 

A  few  minutes. 

Frequent. 

More  than  ten  minutes. 

Restraint  necessary 

To  prevent  accident. 

often  much  longer. 
To  control  violence. 

Termination,    . 

Spontaneous. 

Spontaneous     or     in- 
duced  (water,  etc.). 

Plastic  rigidity,  as  found  in  catalepsy,  is  closely  allied  to 
hysterical  fits ;  in  a  slight  form,  indeed,  it  may  be  noticed 
occasionally  during  such  seizures.     In  its  most  typical  mani- 
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festations  the  limbs  and  also  the  neck  and  trunk  may  be 
retained  even  in  the  most  unnatural  positions  in  which  they 
are  placed,  or  in  which  they  may  happen  to  be  when  the  fit 
occurs.  The  arms,  for  example,  may  be  moulded  into  various 
attitudes,  and  kept  in  positions  not  easily  maintained  even  by 
a  muscular  man ;  or  the  head  may  be  bent  back  and  fixed  in 
such  a  position  that  the  patient  remains  resting  on  the  back  of 
her  head  with  the  body  arched,  as  occurs  in  certain  cases  of 
tetanus.  Such  a  fit  may  last  for  a  considerable  time,  or  there 
may  be  a  succession  of  such  fits,  with  intervals  of  a  natural 
condition.     The  connection  of  this  with  the  artificially  induced 


Fig.  35. — The  Crucifixion  attitude  in  the  Hystero-Epilepsy  of  Charcot. 
(Bourneville  et  Regnard.) 

hypnotic  state  is  very  close.  In  grave  forms  of  such  seizures 
the  consciousness  is  obviously  involved,  but  in  slighter  cases  it 
is  preserved,  and  the  patient  may  be  able  to  obey  commands 
when  stirred  up,  the  movements  being  then  very  automatic — 
every  step  or  every  movement  requiring  the  fresh  energy  of  a 
new  imperious  order  for  its  performance.  Like  hysteria,  cata- 
lepsy may  be  said  to  be  chiefly  confined  to  the  female  sex. 
The  mind  is  apt  to  be  enfeebled  in  such  cases. 

Hystero-Epilepsy  combines  some  of  the  peculiarities  of  the 
hysterical  and  epileptic  seizures.     It  is  almost  limited  to  the 
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female  sex,  but  the  writer  has  seen  it  in  boys  in  its  typical 
form.  The  attacks  come  on  suddenly  and  present  at  times 
great  violence  :  the  movements  have  often  more  of  a  purposive 
character  than  in  epilepsy.  One  of  the  commonest  and  most 
striking  is  the  *'  Crucifixion  attitude  "  as  described  by  Charcot. 
The  head  is  suddenly  thrown  back,  the  spine  curved,  the  feet 
extended,  and  the  patient  may  rest  on  the  occiput  and  heels  for  a 
time ;  the  arms  are  also  thrown  back,  somewhat  above  the  level 
of  the  shoulders,  the  hands  clenched,  and  the  thumbs  turned  in. 
The  illustration  here  given  (Fig.  35),  obtained  from  Charcot's 
Clinique,  gives  a  good  idea  of  the  position.  To  this  tonic 
spasm,  which  may  assume  forward  and  lateral  variations,  there 
may  succeed  clonic  convulsions  of  various  types :  a  tendency 
to  rhythmical  muscular  movements  is  one  of  the  most  striking 
features.  Great  mental  or  emotional  excitement  may  be  asso- 
ciated with  or  may  follow  the  attacks,  but  the  remarkable 
attitudes  indicating  various  passions,  as  described  by  Charcot, 
seem  to  occur  but  seldom  in  this  country. 

In  the  intervals  the  patients  may  be  found  to  present  various 
sensory  disturbances — hyperaesthesia  of  the  ovarian  region,  and 
hemi -anaesthesia  with  colour-blindness  sometimes  appearing 
suddenly  or  changing  from  side  to  side.  Slight  irritation  of 
the  sensitive  ovary  may  determine  a  fit,  or  firm  pressure  may 
cause  it  to  cease  :  the  influence  of  magnets  and  metals  likewise 
produces  remarkable  changes,  but  all  these  occurrences  are 
probably  dependent  in  large  part  on  the  attitude  of  expecta- 
tion on  the  part  of  the  patient. 

Local  Convulsions  have  already  been  referred  to  as  some- 
times replacing  general  convulsions  in  an  epileptic  fit  ("  Jack- 
sonian  epilepsy,"  p.  240). 

The  carpo-pedal  spasms  which  affect  the  hands  and  feet  of 
children  must  be  specially  mentioned.  The  hands  and  feet  are 
bent  in,  the  wrists  are  slightly  flexed,  and  the  thumbs  are 
drawn  across  the  palms.  This  form  of  spasm  is  common  in 
infantile  convulsions  from  any  cause  ;  it  sometimes  precedes 
general  convulsions,  the  spasm  in  the  hands  coming  or  going 
frequently,  or  being  preserved  continuously  for  some  time 
before  the  general  attack  comes  on,  and  remaining  after  the 
general  convulsions  cease.  In  more  favourable  cases  the 
nervous  affection  may  never  get  any  further  than  this  local 
spasm.  This  affection  is  often  associated  with  a  swollen 
appearance  of  the  dorsum  of  the  feet  and  hands,  arising  in 
cases    of    protracted    infantile    diarrhoea.      Along   with    this 
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*'carpo-pedal"  spasm  there  may  be  some  tonic  contraction 
of  the  muscles  of  the  back  and  at  the  nape  of  the  neck.  Con- 
sciousness is  not  usually  lost  in  this  condition. 

This  state  is  closely  connected  with  the  occurrence  of  general 
convulsions,  of  which  it  is  to  be  regarded  as  a  warning ;  but  a 
less  serious  form  of  spasm  in  these  situations  is  described  under 
the  name  of  Tetany  ;  the  thumbs  are  the  parts  most  frequently 
affected,  but  the  feet  may  also  be  involved ;  the  hand  and 
fingers  are  often  contracted  into  a  cone-like  shape ;  in  a  more 
severe  form  the  muscles  of  the  trunk  and  of  the  jaw  may 
become  affected,  but  the  rigidity  does  not  hegin  in  the  last 
named  situation  as  in  tetanus.  The  contraction  is  not  usually 
very  painful,  but  pain  may  be  caused  if  an  attempt  be  made  to 
overcome  the  spasm.  It  usually  varies  in  intensity  from  time 
to  time,  even  when  a  degree  of  it  remains  persistently  for  days. 
It  has  a  special  tendency  to  recur  after  intervals  of  apparently 
perfect  recovery  ;  according  to  Trousseau  transient  spasms 
may  be  induced  in  these  intervals  by  pressure  on  the  nerve 
trunks.  The  excitability  of  the  muscles  on  electrical  stimula- 
tion is  increased.  Although  most  common  in  children,  it  affects 
adults  occasionally,  especially  women  during  lactation  ;  its  fre- 
quency appears  to  be  related  to  climatic  influences,  and  it  has 
been  supposed  to  be  connected  with  rheumatism. 

Spasms  or  cramps  in  the  legs  are  common  in  many  persons  ; 
they  often  occur  suddenly  during  the  night,  without  any 
obvious  cause,  but  their  frequent  dependence  on  gastric  dis- 
orders, acidity,  etc.,  is  quite  certain.  Such  cramps  are  very 
painful  while  they  last.  A  more  general  form  of  the  same 
thing  sometimes  presents  a  resemblance  to  the  severer  forms  of 
**  Tetany"  as  just  described.  In  addition  to  gastric  disorder, 
we  must  mention  diarrhoea  and  cholera  as  giving  rise  to  pain- 
ful cramps  ;  they  are  also  common  in  connection  with  child- 
birth. Spasms  in  the  limbs  also  occur,  as  already  mentioned, 
in  connection  with  cerebral  and  spinal  disease.  (See  pp.  206- 
209.) 

Local  twitchings  and  spasms  in  the  region  of  the  face  and  neck 
likewise  demand  attention.  Such  spasms  may  be  tonic — the 
contraction  of  the  muscle  being  steady  and  sustained — or  they 
may  be  clonic  and  twitching  in  character.  Slight  tonic  con- 
traction of  certain  facial  muscles  is  found  at  times  in  connection 
with  severe  neuralgia;  the  person's  face  assumes  a  fixed 
appearance,  as  if  he  were  acting  a  part  {histrionic  spasm). 
Similar  spasms — usually,  however,  more  limited  to  isolated 
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muscles — sometimes  remain  after  an  attack  of  facial  paralysis. 
Twitchings  of  the  face  may  be  the  only  manifestations  of  an 
epileptic  fit,  and  unilateral  facial  twitchings  of  the  face  and 
neck  may  constitute  the  only  or  chief  manifestation  of  a 
localised  cerebral  lesion  in  the  cortex. 

Sometimes  the  patient  is  liable  to  frequent  repetitions  of 
twitchings  of  the  face  (convulsive  tic)  :  these  attacks  are  not 
usually  painful,  but  they  may  be  associated  with  a  painful 
affection  of  the  fifth  nerve.  Twitchings  of  the  orbicularis 
palpebrarum  have  been  already  referred  to.    (See  Eye,  p.  170.) 

Permanent  contraction  of  the  muscles  of  the  neck,  especially 
of  the  sterno-mastoid,  gives  rise  to  a  form  of  wry-neck.  This  is 
sometimes  congenital,  and  resembles  club-foot  so  far.  Occa- 
sionally, however,  it  appears  about  puberty,  or  even  later, 
especially  in  females,  and  is  generally  classified  then  as 
hysterical.  In  such  cases  it  may  persist  for  years.  Deviations 
of  the  head  may  arise  from  rheumatic  affections  of  the 
muscles  of  the  neck,  or  from  the  influence  of  cold,  giving  rise 
to  the  common  form  of  "  stiff  neck  "  of  a  passing  character. 
A  similar  deviation  may  result  from  painful  glandular  enlarge- 
ments in  the  neck.  Caries  of  the  vertebrae  may  lead  to  a 
lurching  over  of  the  head  to  one  side,  and  disease  of  the 
occipito-atlantoid,  or  axoidal  articulations,  usually  gives  rise  to 
a  very  peculiar  fixity  of  the  muscles  of  the  neck,  which  become 
affected  in  this  way  simply  to  preserve  the  patient  from  the 
pain  due  to  the  least  movement  of  the  head.  Deviations  of 
the  head  associated  with  ocular  paralysis  have  been  already 
referred  to  (p.  160). 

Clonic  convulsive  twitching  of  the  sterno-mastoid  on  one 
side,  or  of  the  trapezius,  constitutes  a  most  troublesome 
nervous  affection,  which  sometimes  assumes  great  violence  and 
prevents  sleep.  These  movements  are  under  the  influence  of 
the  spinal  accessory  nerve,  as  shown  by  the  effect  (usually 
only  temporary)  of  its  section  ;  they  are  obviously  of  centric 
origin,  and  depend  probably  on  disease  at  the  root  of  this 
nerve.  This  convulsive  wry-neck  may  persist  for  years  in  a 
violent  form,  or  it  may  assume  a  troublesome  severity  only 
occasionally.  The  influence  of  emotional  excitement  is  often 
very  marked,  sometimes  in  the  way  of  greatly  intensifying  the 
movements,  sometimes  in  inhibiting  them  altogether. 

Bilateral  convulsion  of  the  muscles  acting  on  the  head  is 
found  in  the  nodding  convulsions  of  children,  which  sometimes 
proceed  to  a  bending  of  the  whole  trunk  (eclampsia  nutans. 
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salaam  convulsions).  Such  an  affection  may  be  symptomatic 
of  cerebral  tubercle,  although  it  also  occurs  as  a  more  inde- 
pendent disease.     (See  also  pp.  21 1,  1 99.) 

Tonic  spasm  affecting  the  jaw  (trismus)  is  usually  the  earliest 
manifestation  of  tetanus  and  of  strychnia  poisoning,  and  so 
must  be  watched  for  during  the  administration  of  this  medi- 
cine. Tetanus  affects  the  muscles  of  the  back  and  abdomen  as 
well  as  the  limbs.  When  the  back  is  affected,  so  as  to  be 
curved  backwards,  the  form  is  named  ''  opisthotonos  "  ;  when 
the  abdominal  muscles  are  so  much  involved  as  to  cause  a 
bending  forward,  "  emprosthotonos "  is  the  name  employed; 
"  pleurosthotonos "  is  applied  to  similar  lateral  deviations. 
Tetanus  comes  under  the  notice  of  surgeons  in  connection  with 
injuries,  but  it  occurs  also  idiopathically,  sometimes  from 
exposure  to  cold  and  wet.  The  distinctions  of  tetanus  from 
strychnia  poisoning  must  be  sought  for  in  detail  in  the 
systematic  text  books  ;  but  the  tendency  to  remissions  and  to 
exacerbations  brought  about  by  irritations  of  various  kinds, 
constitutes  one  of  the  features  of  poisoning.  The  early  affec- 
tion of  the  jaw  in  tetanus  and  strychnia  poisoning  forms  a 
marked  contrast  with  the  late  development  of  this  symptom 
in  the  severe  forms  of  "  tetany  "  already  alluded  to. 

Spasms  of  deghdition  on  attempting  to  swallow,  form  one  of 
the  features  of  hydrophobia.  Spasmodic  stricture  of  the  oesophagus 
is  rare  but  not  unknown.  Spasms  of  the  glottis  as  they  occur 
in  cases  of  pertussis,  laryngismus  stridulus,  laryngeal  disease, 
and  thoracic  tumour  are  referred  to  in  the  section  on  dyspnoea, 
etc.  (Chapter  ix.). 

Sudden  Paralysis  and  Coma.  These  are  sometimes 
spoken  of  as  ^-fits." 

Sudden  Paralysis  is  often  spoken  of  as  a  **  stroke."  In  connec- 
tion with  the  occurrence  of  this  we  must  observe,  or  try  to 
ascertain,  whether  the  paralysis  came  on  suddenly  in  its 
maximum  extent,  or  in  a  series  of  successive  invasions,  or 
whether  the  advance  was  marked  by  temporary  or  partial 
recoveries.  The  exact  manner  in  which  the  paralysis  occurs 
should  be  ascertained,  so  that  we  may  judge  of  the  rapidity  of 
the  attack,  and  of  the  parts  involved,  and  by  such  inquiries  we 
are  often  able  to  ascertain  the  presence  or  absence  of  conscious- 
ness during  the  seizure.  Tendencies  to  giddiness,  flashes  of 
light,  noises  in  the  ears,  unusual  disposition  to  sleep,  or  severe 
headache,  may  be  inquired  about :  the  friends  of  a  patient  can 
often  give  important  information  on  these  points  if  the  patient 


COMA.  251 

himself  be  unable  to  do  so.  If  there  be  unconsciousness,  we 
should  try  to  ascertain  at  what  period  it  supervened,  if  it  did 
not  form  the  initial  symptom ;  whether  it  obviously  deepened 
or  lightened  after  it  appeared,  whether  it  was  associated  with 
stertorous  breathing,  and  whether  the  face  was  flushed  or  livid 
at  the  beginning  of  the  fit,  or  on  the  contrary,  pale  and  blood- 
less. The  occurrence  of  convulsions  or  twitchings  at  the 
onset  or  in  the  course  of  the  attack  should  be  inquired  for, 
although,  of  course,  they  may  be  readily  missed  ;  in  unilateral 
convulsions  a  paralysis  of  the  aff*ected  side  may  last  for  a  few 
hours  or  even  for  a  day  or  two  after  the  fits. 

When  a  patient  is  deeply  unconscious  it  is  not  easy  to  deter- 
mine the  presence  of  paralysis  :  but  a  certain  twist  in  the 
features,  and  a  difference  at  the  angles  of  the  mouth,  often 
serve  to  reveal  a  one-sided  paralysis.  On  lifting  or  moving 
the  limbs  we  may  be  able  to  discover  a  distinct  diff'erence  in 
the  flaccidity  of  the  two  sides,  and  we  are  often  able  to  observe 
that  any  restless  movements  of  the  patient  are  confined  to  the 
limbs  of  the  one  side.  Attention  must  be  directed  in  the 
further  examination  to  the  state  of  the  heart  and  bloodvessels 
(rigid  arteries,  hypertrophy  or  valvular  disease  of  the  heart, 
etc.),  to  the  state  of  the  kidneys,  and  to  the  previous  history 
of  any  former  attacks.  The 'immediately  preceding  events  are 
also  important — exposure  to  the  sun,  the  possibility  of  injury 
to  the  head,  the  presence  of  excitement,  the  facts  as  to  eating 
and  drinking,  etc.     (See  section  on  Paralysis,  pp.  202-204.) 

Coma  has  alread}^  been  referred  to  as  a  frequent  accompani- 
ment of  paralj^sis  and  convulsion.  Unconsciousness,  however, 
may  also  occur  in  simple  fainting  fits ;  it  forms  one  of  the  less 
common  manifestations  of  hj^sterical  attacks,  and  of  the  rarer 
conditions  known  as  catalepsy,  mesmeric  trance,  etc. 

But  coma  may  exist  apart  from  such  complications.  As 
explained  under  the  section  on  convulsion  and  sudden  paralysis, 
it  is  not  always  easy  to  say  whether  the  comatose  state  has  been 
complicated  by  these  :  indications  for  the  discrimination  are 
given  under  these  headings,  but  with  regard  to  paralysis  we 
have  often  to  wait  till  the  coma,  passes  away  before  we  can 
judge;  with  regard  to  convulsions  we  may  remain  in  doubt 
unless  there  be  a  repetition  of  the  attacks.  Moreover,  even  in 
a  fit,  essentially  of  an  epileptic  character,  the  convulsive  part 
may  be  absent,  as  already  remarked. 

Many  diseases  terminate  in  coma  lasting  for  some  time  before 
death,  and  coma  forms  a  frequent  episode  in  febrile  diseases 
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which  are  attended  with  delirium.  In  such  cases  we  have 
usually  a  series  of  symptoms  leading  up  to  the  comatose  condi- 
tion, preparing  us,  as  it  were,  for  its  occurrence. 

When  occurring  suddenly,  apart  from  any  manifestations 
of  nervous  disturbance,  or  when  developed  rapidly,  even  in 
the  midst  of  nervous  symptoms,  it  calls  for  consideration 
under  the  present  section.  The  most  striking  form  of  this 
sudden  coma  occurs  in  renal  disease, — the  nervous  com- 
plication taking  the  form  of  uraemic  coma  instead  of  con- 
vulsion. It  may  supervene  without  warning,  and  after 
lasting  for  a  variable  period  of  hours  or  days,  it  may 
pass  off  suddenly  and  completely  without  leaving  any 
apparent  effects.  We  must  in  such  cases  test  the  urine  with 
care :  it  may  be  worth  while  even  to  draw  off  some  with  a 
catheter  for  the  purpose.  We  should  also,  if  possible,  ascertain 
to  what  extent  urine  had  been  passed  for  some  days  before  the 
fit, — whether  it  was  deficient  in  quantity  or  quality.  We 
inquire  also  for  any  history  of  dropsy,  or  other  evidence  of  renal 
disease,  dimness  of  vision,  or  the  like.  In  renal  coma  the 
pupils  are  usually  moderately  contracted,  or  at  least  not  dilated; 
and  the  temperature  is  not  elevated  :  it  may  even  be  low. 
The  test  for  ammonia  in  the  breath,  by  means  of  its  action  on 
the  fumes  of  a  drop  or  two  of  strong  hydrochloric  acid  placed 
on  a  glass  rod,  is  not  very  satisfactory :  adaptations  of 
Nessler's  test  solution  have  likewise  been  tried,  but  not  with 
much  success. 

Very  different  in  most  respects  from  this  is  the  coma  found  at 
the  violent  onset  of  scarlet  fever,  measles,  and  some  other 
specific  fevers.  The  coma  in  such  cases  attacks  children  espe- 
cially, after  a  short  period  of  delirium  and  excitement,  in  the 
midst  usually  of  a  high  fever.  In  such  cases  the  diagnosis  is 
often  enveloped  in  much  obscurity,  owing  to  the  absence  or 
suppression  of  the  rash,  and  the  true  nature  of  the  attack  may 
only  appear  on  the  subsequent  occurrence  of  some  fever  in  other 
inmates  of  the  house. 

The  whole  group  of  poisons  classed  as  narcotics  produce 
coma  or  unconsciousness.  Of  these  the  most  important  is 
opium.  This  may  cause  coma  in  certain  cases  when  adminis- 
tered even  in  medicinal  doses,  especially  in  renal  disease,  and 
in  some  forms  of  cerebral  disorder.  Extreme  contraction  of 
the  pupils  is  an  important  indication  of  opium  poisoning,  al- 
though found  in  other  forms  of  coma  due  to  cerebral  disease. 
(See  p.  165.)     Chloroform,  chloral,  and  alcohol  must  also  be 


CHOREA.  253 

remembered  :  the  diagnosis  of  unconsciousness  from  alcohol  as 
distinguished  from  cerebral  disease  is  often  difficult :  the  smell 
of  the  breath  is  important  but  sometimes  misleading,  as  those 
who  feel  ill  may  have  resorted  to  the  use  of  spirits  on  that 
account  just  before  the  seizure. 

In  nearly  all  cerebral  diseases  coma  plays  an  important  part ; 
it  may  be  associated  with  convulsions  and  paralysis,  or  it  may 
occur  alone.  It  is  often  due  to  pressure  on  the  brain  from 
depressed  fracture  and  from  haemorrhage,  so  that  in  traumatic 
cases  the  coma  may  come  on  after  the  injury  in  a  gradual 
manner.  Or  the  pressure  may  arise  from  fluid  in  the  ventricles, 
from  meningitis,  or  from  cerebral  or  meningeal  haemorrhage. 
Tumours,  abscesses,  thrombosis,  softening,  and  other  forms  of 
disease  in  the  brain  often  give  rise  to  disturbances  manifesting 
themselves  in  coma  which  may  be  variable  or  transient  in 
character,  although  the  cause  may  be  permanent. 

TWITCHING  OR  CHOREIC  MOVEMENTS. 

Twitchings  or  clonic  spasms  have  been  mentioned  in  con- 
nection with  paralysis  (p.  209),  but  they  also  occur  inde- 
pendently in  the  form  of  disease  termed  "  Chorea."  The  move- 
ments are  erratic,  and  are  specially  developed  when  the  patient 
attempts  to  perform  definite  actions,  such  as  raising  a  spoon- 
ful of  fluid  to  the  mouth, — the  limbs  refusing  to  obey  accurately 
the  direction  of  the  will.  Even  while  sitting  quietly  twitchings 
in  the  face  and  limbs  occur,  and  these  are  aggravated  on  atten- 
tion being  directed  to  the  patient.  Grimaces,  from  twitchings 
of  the  mouth  and  eyes,  are  the  commonest  forms  of  the  early 
manifestations  of  this  affection.  A  good  test  in  chorea  con- 
sists in  getting  the  patient  to  hold  out  a  stethoscope  at  arm's 
length  on  the  palm  of  the  hand,  to  pick  up  a  pin  with  one  hand 
and  put  it  into  the  other,  or  to  keep  the  arms  steadily  at  the  side 
while  standing  or  walking,  or  to  keep  the  tongue  protruded  for 
a  little  time.  The  restless  tossings  in  bad  cases  are  so  extreme 
that  the  patient  can  scarcely  be  kept  in  bed  or  prevented  from 
hurting  herself  by  the  movements.  Speech  and  deglutition 
are  affected  in  the  more  serious  forms.  One  side  is  often  much 
more  involved  than  the  other,  and  sometimes  is  affected  alone 
(hemi- chorea).  Complications  with  paralysis  have  been  already 
referred  to  (pp.  209,  210).  A  slight  weakness  of  mind  and 
flightiness  of  temper  are  common  in  chorea,  and  may  often  be 
traced  even  after  the  twitchings  have  ceased :  sometimes  the 
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mental  defect  is  very  pronounced,  associated  with  speechlessness 
or  aphasia,  incontinence  of  urine,  and  other  alarming  symptoms, 
but  it  very  rarely  leaves  any  permanent  disorder  of  the  mind. 

Chorea  is  most  common  in  children  of  about  7  to  12  years  of 
age,  especially  in  girls,  but  it  also  occurs  about  puberty,  and 
during  pregnancy,  sometimes  in  those  affected  earlier  in  life. 
There  is,  indeed,  a  special  tendency  to  relapses  or  recurrences 
of  this  disease  :  these  are  most  often  developed  in  the  winter  or 
spring  months.  We  must  have  regard  to  the  general  state  of 
the  children,  particularly  as  to  anaemia  and  constipation.  The 
disease  is  to  some  extent  hereditary,  or  at  least  it  may  be  in- 
cluded in  a  general  family  tendency  to  rheumatic  aud  cardiac 
affections,  which  seem  to  have  some  close  affinity  with  chorea. 
Not  unfrequently  we  find  chorea  following  cardiac  disease  due 
to  rheumatism,  but  occasionally  the  chorea  complicates  the 
acute  stage  of  rheumatism,  it  sometimes  precedes  it,  and  often 
occurs  independently  of  it.  The  heart  must  be  examined  in 
choreic  patients :  systolic  bruits  are  not  uncommon,  but  some 
of  these  pass  away  and  are  evidently  not  due  to  valvular  dis- 
ease :  some  may  be  hsemic  in  their  origin,  and  some  due  to  dis- 
turbed muscular  action  in  the  heart  itself.  Scarlatina  has  also 
a  tendency  to  give  rise  to  chorea  apart  apparently  from  any 
rheumatic  complication.  Many  facts  point  to  the  connection 
of  chorea  with  cerebral  embolism  and  thrombosis.  The  deter- 
mining cause  is  often  supposed  to  be  some  fright,  but  this  has 
probably  been  much  exaggerated  by  the  parents,  the  child 
being  easily  frightened  hecaiise  of  the  illness  beginning.  When 
high  fever  exists  with  chorea  the  case  assumes  a  more  serious 
aspect :  sometimes  the  pyrexia  is  due  to  endocarditis,  which 
may  remain  latent  for  a  time,  or  to  rheumatic  complications. 

Local  forms  of  chorea  seem  to  belong  to  a  different  form  of 
disease.  (See  Local  Spasms,  pp.  248,  249,  and  21L)  Sudden 
twitchings  affecting  the  whole  body,  or  certain  portions,  with 
lightning-like  suddenness  are  described  under  the  name  of 
"  Electric  chorea  "  :  this  disease  has  little  affinity  w^ith  ordinary 
chorea,  being  more  allied  to  hysterical  affections  or  "  Spinal 
irritation. '^ 

DELIRIUM. 

Delirium  is  always  a  sign  of  nervous  disturbance,  but  it  may 
arise  merely  from  a  general  affection  of  the  whole  economy 
operating  on  the  nervous  system.  In  high  fever  from  any 
cause  and  in  long  protracted  febrile  states  with  much  debility 
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delirium  is  extremely  common,  so  that  a  certain  disturbance  of 
this  kind  is  habitual  just  before  the  fatal  termination  of  such 
an  illness.  The  slighter  forms  of  febrile  delirium  show  them- 
selves when  the  patient  is  half  asleep,  or  before  he  is  properly 
awake  ;  the  talking,  as  if  in  sleep,  is  continued  probably  in  con- 
nection with  the  previous  dreams,  even  when  the  patient 
awakes  so  as  to  speak  or  to  answer  the  attendants.  In  the 
slighter  forms  of  this  "  wandering  "  or  ''  wavering  "  the  patient 
catches  himself  up  very  quickly,  and  knows  that  he  has  intro- 
duced the  confusion  of  his  dreams  into  his  conversation.  In 
deeper  forms  of  delirium  the  patient  fails  to  recognise  any 
error,  and  may  go  on  speaking,  or  contending,  or  struggling 
with  the  attendants,  as  if  they  were  the  enemies  encountered 
in  his  dreams.  Although  the  patient  fails  to  recognise  those 
around,  some  dim  recognition  may  remain,  and  may  suggest 
resemblances  or  reminiscences  from  an  association  of  ideas 
which  we  can  sometimes  trace.  In  yet  deeper  forms  of 
delirium  the  external  world  is  less  recognised,  and  the  patient 
shouts,  screams,  or  sings,  quite  irrespective  of  what  the 
attendants  do  or  say.  In  these  two  last  forms  the  patient 
has  often  a  tendency  to  rise  up  and  get  out  of  bed,  probably 
with  the  notion  of  escaping  from  something  disagreeable. 
Another  form  of  delirium  is  characterised  by  low  muttering, 
or  by  the  movement  of  the  lips  without  much  sound,  varied 
at  times  by  a  few  louder  words,  but  without,  as  a  rule,  any 
great  excitement  or  disturbance.  Picking  at  the  bed-clothes, 
drawing  out  imaginary  threads,  and  weaving  motions  with 
the  arms  are  not  uncommon  in  this  state.     (Compare  p.  25.) 

All  these  forms  of  delirium  are  common  in  the  specific  fevers 
and  in  severe  inflammations,  very  specially  in  typhus  fever 
and  severe  scarlatina,  in  inflammation  of  the  lungs,  and  in 
meningitis.  In  pneumonia  the  onset  of  delirium  is  sometimes 
so  very  sudden  and  unexpected  as  to  be  liable  to  lead  to  acci- 
dents or  to  raise  the  suspicion  of  insanity.  The  influence  of 
intemperate  habits,  or  of  the  habitual  use  of  stimulants,  is 
very  potent  in  causing  or  increasing  the  delirium  of  fevers  or 
inflammations,  and  a  mobile  nervous  system  and  great  mental 
activity  likewise  tend  in  the  same  direction.  Some  of  these 
forms  of  delirium  are  found  in  various  forms  of  injury  to  the 
skull  and  in  disease  of  the  brain,  in  intoxication  from  alcohol 
and  chloroform,  in  the  poisoned  state  of  the  system  known  as 
uraemia,  and  occasionally  in  the  disturbance  of  the  circulation 
from  aortic  valvular  disease.      It  occasionally  happens  that 
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delirium  breaks  out  violently  after  the  crisis  of  a  febrile  illness, 
having  up  to  that  time  been  but  slight  in  character.  This  can 
sometimes  be  explained  by  the  previous  intemperance  of  the 
patient,  but  oftener  perhaps  by  anaemia  of  the  brain  resulting 
from  a  prolonged  fever,  or  by  the  circulation  of  effete  matters 
in  the  system,  poisoning  the  nervous  centres,  as  in  uraemia. 

Delirium  differing  considerably  from  the  foregoing  is  common 
in  delirium  tremens.  In  this  disease  the  patient  is  affected 
with  delusions  and  illusions,  and  is  often  very  suspicious.  He 
is  usually  full  of  business  of  some  kind  in  his  delirium,  driving 
horses,  hurrying  off  to  the  station,  etc.,  and  seems  to  see  various 
objects  distinctly,  to  which  he  calls  attention ;  he  addresses 
strangers  as  well-known  friends,  with  whom  he  has  had 
appointments,  and  gives  long  accounts  of  circumstances  and 
transactions  which  are  essentially  imaginary,  although  mixed 
up  with  actual  facts  and  correct  names.  Sleeplessness  and 
trembling  are  usually  present.  The  patients  often  are  terrified 
by  the  vision  of  mice  and  rats,  and  even  more  dreadful  forms 
supposed  to  resemble  demons.  The  delirium  here  referred  to, 
although  due  to  the  chronic  use  of  alcohol,  is,  of  course,  quite 
distinct  from  the  forms  of  mental  disturbance  caused  by  recent 
excesses.  In  the  subject  of  chronic  alcoholism  the  occurrence 
of  an  accident  or  the  stopping  of  the  usual  dose  of  stimulant 
may  suddenly  determine  an  attack  of  delirium. 

The  illusions  produced  by  certain  other  poisons  or  medicines, 
especially  hyoscyamus,  may  be  mentioned  here.  Belladonna 
also  gives  rise  to  delirium  and  excitement,  and  opium  and 
chloral  in  doses  inadequate  to  procure  quietness  for  the  patient 
often  produce  or  intensify  the  excitement.  Salicylic  acid  and 
its  compounds  sometimes  produce  maniacal  delirium. 

When  delirium  is  mixed  up  with  unmanageable  conduct  and 
violence,  we  speak  of  it  as  Mania,  or  maniacal  delirium.  It 
may  be  merely  an  exaggeration  of  the  delirium  already  de- 
scribed as  symptomatic  of  fevers  or  of  inflammations,  etc.,  but 
it  may  arise  apart  from  these  as  one  of  the  forms  of  insanity. 
It  appears  likewise,  occasionally,  after  epileptic  fits,  or  even  in 
cases  essentially  of  this  nature,  in  which  no  proper  fit  is 
observed  (Epileptic  mania).  Mania  likewise  appears  after 
child-birth  in  various  forms  (Puerperal  mania),  sometimes 
with  its  usual  violence  and  excitement ;  there  is  often  a  tend- 
ency to  deeds  of  violence,  not  only  as  regards  the  patient 
herself,  but  more  especially  as  regards  her  infant.  In  its 
further  progress  it  may  settle  down  to  a  melancholy  which 


GIDDINESS.  257 

may  indeed  be  its  leading  characteristic  from  the  beginning, 
and  if  much  prolonged  it  is  apt  to  tend  to  dementia.  (Com- 
pare the  sections  on  Epileptic,  Puerperal  and  other  forms  of 
Mania,  etc.,  in  Chapter  viii.) 

VERTIGO. 

Vertigo,  or  giddiness,  and  a  sense  of  swimming,  or  of  un- 
dulating motion,  must  be  considered  as  to  whether  the  sensa- 
tion is  felt  by  the  person  as  if  purely  within  himself,  or 
whether  external  objects  seem  to  whirl  or  move.  We  may  try 
the  effect  of  closing  the  eyes  as  a  test  of  this.  Both  forms 
may  occur  separately,  or  they  may  be  combined.  A  further 
point  of  distinction  is  whether  the  person  is  perfectly  conscious 
of  the  fallacious  character  of  his  sensations,  preserving  his 
power  of  reasoning  correctly,  or  whether  with  the  vertigo  his 
sense  of  the  surroundings,  and  indeed  his  whole  mind,  become 
confused.  The  usual  character  of  the  motions  experienced  is 
that  of  whirling  round  either  slowly  or  quickly  ;  but  sometimes 
the  movements  seem  even  more  strange,  articles  appearing  to 
be  piled  up  on  the  top  of  each  other,  or  even  turned  upside 
down.  In  slighter  forms  there  is  only  the  sense  of  heaving  up 
and  dowm,  or  from  side  to  side,  as  if  on  board  ship,  or  on  a 
suspension  bridge  which  sways  under  the  feet.  Physical  con- 
ditions of  this  kind  may  indeed  give  rise  to  vertigo  lasting  for 
a  longer  or  shorter  time,  and  rapid  rotation  and  swinging  are 
well  known  as  producing  vertigo  in  those  unaccustomed  to 
these  motions. 

Vertigo  appears  not  unfrequently  in  connection  w^ith  slight 
derangements  of  the  stomach  and  liver,  and  may  be  associated 
with  other  evidence  of  digestive  disorders.  It  may  thus 
appear  after  alcoholic  excesses  as  well  as  during  the  stage  of 
intoxication.  The  use  of  tobacco  by  those  unaccustomed  to 
it,  or  habitual  excess  in  others,  may  likewise  occasion  vertigo. 
Nervous  excitement  in  many  forms,  anger,  fear,  and  the  pre- 
sence of  unaccustomed  surroundings,  give  rise  to  sensations  of 
this  kind,  when,  as  we  say,  the  person  does  not  know  "  whether 
he  is  on  his  head  or  his  feet." 

A  form  of  Stomachal  Vertigo^  of  great  suddenness  and  severity, 
may  be  recognised  in  certain  cases  where  there  may  not  be 
much  evidence  of  gastric  disorder,  the  name  being  derived 
from  the  obvious  effect  of  treatment  directed  to  this  organ, 
especially  by  the  use  of  alkalies,  tonics  and  nourishing  diet. 
The  vertigo  in  such  cases  is  often  very  violent,  rendering  pro- 
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gression  quite  impossible,  and  it  is  not  prevented  by  closure  of 
the  eyes.  With  this  there  may  be  associated  the  idea  of  a 
yawning  abyss  at  the  feet,  but  the  patient  is  usually  able  to 
argue  correctly  as  to  these  illusions.  Persons  who  have  had 
such  attacks  are  liable  to  their  repetition.  (Vertigo  a  stomacho 
Imso.     Trousseau.) 

Vertigo,  associated  with  deafness  and  noises  in  the  ears,  forms 
a  leading  feature  of  Meniere's  disease,  arising  from  affections  of 
the  labyrinth  or  semi-circular  canals  ;  but  similar  results  may 
follow  from  pressure  on  the  labyrinthine  fluid  from  various 
causes.     {Vertigo  ah  aure  Icesa.     See  Ear,  p.  185.) 

A  form  of  vertigo  which  is  liable  to  be  misinterpreted  is  that 
which  is  due  to  weakness  or  paresis  of  the  ocular  muscles, 
occurring  especially  in  persons  with  an  abnormal  state  of  the 
refraction  of  their  eyes.  Such  paresis,  which  may  not  give 
rise  to  any  obvious  squint,  although  there  may  be  diplopia,  is 
apt  to  produce  some  apparent  deviation  of  the  objects  looked 
at,  and  it  gives  rise  to  erroneous  impressions  of  the  position  of 
objects  from  the  unusual  force  exercised  in  adjusting  the  eyes. 
Vertigo  due  to  such  causes  ceases  when  the  eyes  are  closed,  or 
when  the  one  affected  with  paralysis  is  shut.     (See  p.  163.) 

Vertigo  from  cerebral  congestion,  or  in  connection  with  an 
impending  apoplectic  attack,  usually  appears  with  pain  in  the 
head,  sickness  or  nausea,  and  other  cerebral  symptoms.  Such 
vertigo  may  be  rendered  worse  by  a  full  meal,  or  by  dyspeptic 
disorders,  so  that  we  must  not  set  down  this  symptom  exclus- 
ively to  the  stomach  on  that  account.  In  a  person  over  fifty 
affected  with  vertigo,  especially  if  somewhat  persistent  although 
not  very  violent,  we  must  be  on  our  guard  against  apoplectic 
attacks,  particularly  if  numbness  in  one  side,  and  other  indica- 
tions of  brain  disease,  are  likewise  present.  Attacks  of  vertigo 
in  an  extreme  form  are  often  present  in  cases  of  cerebral 
tumour,  and  perhaps  more  particularly  in  cerebellar  disease. 
The  vertigo  may,  in  some  cases,  account  for  the  staggering 
found  in  such  cases,  but  is  not  always  associated  with  it.  This 
vertigo  may  lead  the  patient  to  think  he  is  falling  off  the  bed 
when  he  is  lying  safely  enough,  and  it  may  exist  in  cases 
where  blindness  has  occurred  and  where  ocular  causes  are  thus 
excluded.  Vertigo  likewise  constitutes  a  '^  warning  "  in  some 
cases  of  epilepsy,  or  may  be  the  chief  part  of  an  attack 
(Epileptic  vertigo). 

Disturbance  of  the  cerebral  circulation  is  probably  a  very 
common  cause  of  vertigo,  even  when  this  is  brought  about  by 
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reflex  irritation  from  the  stomach.  Such  disturbances  mav 
also  arise  in  feeble  persons,  or  after  fevers,  etc.,  on  suddenly 
raising  the  head.  A  certain  approach  to  this  vertigo  is  com- 
mon on  getting  up  for  the  first  time  after  a  long  illnecs  with 
confinement  to  the  recumbent  posture,  or  on  going  out  to  the 
street  for  the  first  time.  Vertigo  is  likewise  a  common  inci- 
dent in  cases  of  loss  of  blood  in  large  quantity  at  one  time  or 
in  small  quantities  for  a  long  period ;  for  similar  reasons  we 
find  it  in  profuse  or  chronic  diarrhoea,  or  it  may  appear  after 
these,  in  the  event  of  the  patient  rising  or  sitting  up.  Allied 
to  vertigo  from  anaemia  due  to  haemorrhage,  is  the  giddiness 
observed  from  more  chronic  deteriorating  causes,  overwork, 
deficient  food,  prolonged  lactation,  monorrhagia,  leucorrhoea, 
etc.  Occasionally  vertigo  results  from  an  apparently  opposite 
cause, — the  stopping  of  some  habitual  discharge.  Disorders  of 
the  heart  and  aneurysm,  by  disturbing  the  cerebral  circulation, 
are  liable  to  cause  vertigo  :  or  their  influence,  in  this  respect, 
may  depend  on  their  rendering  the  patient  more  susceptible  to 
emotional  disturbance. 

The  onset  of  the  specific  fevers  and  acute  inflammations  is 
often  characterised  by  vertigo,  and  the  state  of  the  system 
known  as  uraemia  may  likewise  give  rise  to  this  symptom. 
The  influence  of  alcohol  and  other  poisons  may  be  compared 
with  these  poisoned  states. 

SLEEP    AND   SLEEPLESSNESS. 

Various  disorders  in  the  patient's  sleep  must  be  inquired  for 
and  noted  when  present.  There  may  be  sleeplessness,  or  on 
the  contrary,  undue  tendency  to  sleep ;  or  the  sleep  obtained 
may  be  disturbed  or  troubled. 

Sleeplessness  may  be  due  to  accidental  disturbances,  such  as 
change  of  residence  and  unusual  surroundings,  or  removal  to 
hospital,  and  the  like.  Again,  it  may  be  due  to  anxiety  or 
unnatural  excitement  and  activity  of  the  mind  before  with- 
drawing to  rest,  and  many  other  similar  disturbances;  these 
operate  much  more  powerfully  on  some  people  than  on  others. 
Pain  is  a  fruitful  cause  of  want  of  sleep;  this  pain  may  be 
connected  with  the  disease  under  which  a  patient  labours,  or 
it  may  be,  as  it  were,  accidental, — from  an  attack  of  toothache, 
for  example.  Dyspnoea  and  orthopnoea  may  interfere  with 
sleep,  owing  to  the  inability  of  the  patient  to  lie  down  or  to 
keep  long  enough  in  one  position.  Patients  with  serious  car- 
diac and  renal  disease  aff'ected  in  this  way  can  only  obtain 
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brief  snatches  of  sleep,  and  may  be  seen  nodding  off  continually 
into  momentary  slumbers,  as  they  sit  up  or  lean  their  heads 
forward  :  it  may  be  said  of  some  of  these  patients  that  as  they 
are  never  properly  asleep,  so  they  are  seldom  thoroughly 
awake:  they  sometimes  awake  with  such  feelings  of  alarm 
that  they  are  anxious  to  avoid  sleep.  (See  p.  28  :  see  also 
Chapter  ix.) 

Highly  febrile  states  are  usually  adverse  to  sleep  :  this  arises 
partly  from  the  attendant  restlessness  and  irritability  which, 
instead  of  getting  less  with  the  approach  of  night,  tend  rather 
to  increase;  the  presence  of  sweating,  and  the  discomfort  asso- 
ciated with  it  when  profuse,  are  apt  to  aggravate  such  a  condi- 
tion. In  these  cases  the  patient,  worn  out  with  restless  tossing 
about  during  the  night,  may  obtain  some  sleep  about  four  or 
five  in  the  morning,  as  the  daily  remission  of  the  fever  becomes 
established.  High  fever  and  delirium  combined  are  very 
adverse  to  sleep,  and  may  prevent  any  sleep  for  many  succes- 
sive days  and  nights.  The  diseases  in  which  this  is  most 
marked  are  pneumonia,  typhus,  and  delirium  tremens,  but  it 
occurs  in  a  multitude  of  other  diseases.  Patients  who  are 
intemperate  in  the  use  of  stimulants,  and  those  also  whose 
minds  are  usually  very  actively  employed,  either  from  their 
natural  disposition  or  from  the  character  of  their  occupa- 
tions, are  apt  to  suffer  most  from  this  complication  in  such 
diseases. 

Mania,  melancholia,  and  various  forms  of  mental  disorder, 
even  in  its  slighter  manifestations,  are  often  associated  with, 
and  sometimes  preceded  by,  marked  insomnia :  it  often  seems 
to  the  patient's  friends  as  if  the  mental  derangement  were 
simply  due  to  want  of  sleep.  Those  affected  in  this  way  may 
have  two  or  three  hours'  sleep  in  the  course  of  the  night,  but 
it  is  almost  invariably  during  the  very  first  part  of  the  night 
that  they  sleep,  after  which  they  lie  awake,  and  rise  up  in  the 
morning  in  the  very  depth  of  their  misery.  This  contrasts 
with  the  sleeplessness  arising  from  worry  and  anxiety  which 
often  keep  the  victims  awake  for  some  hours,  but  allow  them 
to  sleep  as  the  morning  wears  on.  When  sleep  is  procured  by 
narcotics  in  cases  of  insanity,  the  patient  often  awakes  from  a 
long  sleep  as  wretched  as  if  he  had  lain  awake,  or  even  more 
so.  The  period  of  misery  in  the  morning  after  a  sleepless 
night  is  a  favourite  time  for  suicidal  tendencies  to  manifest 
themselves. 

Sleeplessness  is  often  an  early  indication  of  an  impending 
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attack  of  delirium  tremens  and  one  of  the  most  persistent 
symptoms  during  its  continuance.  Chronic  sleeplessness  may 
sometimes  be  attributed  to  the  abuse  of  alcohol ;  in  such  cases, 
as  in  regular  insanity,  the  person  may  sleep  in  the  early  part 
of  the  night  after  his  nightly  dose,  although  remaining  awake 
after  two  or  three  in  the  morning  even  although  he  gets  up  for 
more  alcohol  The  habitual  use  of  opium,  of  chloroform 
inhalations,  and  of  chloral,  begun  perhaps  to  procure  rest,  is 
very  often  responsible  for  the  persistence  of  an  aggravated 
form  of  utter  sleeplessness  which  large  doses  of  these  drugs 
may  be  quite  unable  to  overcome,  although  the  want  of  them 
may  intensify  for  the  time  the  patient's  miser}^  A  somewhat 
similar  form  of  sleeplessness,  however,  may  be  found  in  hys- 
terical patients  and  others  troubled  with  "  nervousness "  in 
various  forms,  quite  apart  from  the  use  of  such  drugs  or  of 
alcohol. 

Disturhmice  of  the  sleejj  by  a  rapid  succession  of  ideas,  or  by 
a  whirl  of  incongruous  or  disagreeable  visions,  is  frequent  in 
the  slighter  forms  of  delirium,  and  it  also  occurs  sometimes  in 
those  whose  minds  or  emotions  are  overtaxed.  This  may 
leave  the  person  with  a  feeling  as  if  he  had  been  more  busily 
employed  while  asleep  than  while  awake,  and  does  not  afford 
any  sense  of  rest.  Effects  of  this  kind  are  sometimes  produced 
by  the  medicinal  use  of  opium  and  other  sedatives,  especially 
when  administered  in  unsuitable  cases  or  in  too  small  doses. 
Dreams  of  terror  which  overtake  the  patient  whenever  he  goes 
off  to  sleep,  and  from  which  he  awakes  bathed  in  cold  sweat, 
are  common  in  deep-seated  suppurations,  disease  of  the  bones, 
and  other  serious  affections  associated  with  hectic  fever.  They 
also  occur  at  times  in  connection  with  the  use  of  narcotics. 
These  dreams  are  sometimes  so  terrible  that  the  patient  strug- 
gles against  the  approach  of  sleep.  Less  alarming  or  at  least 
less  persistent  forms  of  this  disorder  ai-e  found  in  *^  night- 
mare," produced  usually  by  a  meal  still  undigested  of  which 
the  person  had  partaken  shortly  before  sleeping.  Slighter 
forms  of  this  disturbed  rest  are  very  common  in  various  dys- 
peptic disorders,  and  also  in  functional  derangements  of  the 
liver. 

The  ^^ night  terrors"  which  cause  children  to  waken  up  and 
scream  in  a  scared  manner,  quite  unconscious  apparently  of 
the  presence  of  their  parents  or  attendants,  depend  probably 
on  the  vividness  of  their  dreams,  which  are  not  dispelled  by 
the  sight  of  well-known  faces. 


262  SYMPTOMS  OF  NERVOUS  DISORDER. 

Somnambulism  or  Night- TFalkmg,  in  its  milder  forms,  is  not 
uncommon  in  children  as  a  very  occasional  event,  but  it  con- 
tinues to  occur  frequently  in  some  even  till  adult  life  is  reached  : 
it  is  commoner  in  females  than  in  males,  and  indicates  a  sensi- 
tive or  overwrought  nervous  system. 

Undue  tendency  to  sleep  is  sometimes  met  with,  especially  in 
children,  as  an  early  indication  of  the  action  of  the  specific 
fevers,  scarlatina  and  enteric  fever  in  particular.  It  is  an  im- 
portant symptom  in  various  head  affections,  in  the  later  stage 
of  meningitis  for  example,  and  in  other  forms  of  disease  char- 
acterised by  pressure  on  the  brain.  In  adults  with  a  tendency 
to  apoplectic  attacks,  undue  sleepiness  and  an  invincible  dis- 
position to  go  to  sleep,  especially  after  meals,  supply  important 
warnings  of  an  impending  attack. 

Great  tendency  to  sleep  is  likewise  a  feature  to  be  watched 
for  carefully  in  renal  disease,  as  it  frequently  indicates  the 
approach  of  ura^mic  poisoning,  and  may  be  the  precursor  of 
convulsions,  coma,  or  other  serious  accidents  :  in  this  condition 
and  also  in  brain  disease  small  doses  of  opium  may  produce 
alarming  effects. 

A  certain  tendency  to  undue  sleepiness  occurs  in  some  cases 
of  anemia,  from  various  causes  :  a  form  of  this,  occurring  in 
children,  sometimes  simulates  hydrocephalus  (spurious  hydro- 
cephalus, hydrencephaloid).  This  form  of  disease  is  usually 
associated  with  diarrhoea ;  convulsions  may  supervene  and 
perplex  the  diagnosis  even  more.  The  flattened  fontanelle, 
the  previous  diarrhoea,  and  the  pallid  complexion  are  import- 
ant points  in  the  recognition  of  this  condition. 

Exposure  in  cold  air  determines  a  tendency  to  sleep  and 
aggravates  the  danger  arising  from  the  drowsiness  induced  by 
drunkenness.  When  sleepiness  becomes  extreme,  so  that  the 
patient  can  scarcely  be  roused,  we  approach  the  condition 
termed  Coma.     (See  p.  251.) 

HEADACHE. 

In  studying  cases  of  headache  we  must  try  to  separate  all 
the  more  superficial  pains  and  forms  of  disease,  such  as  neur- 
algia and  toothache,  and  also  the  j)ains  due  to  rheumatic  or 
syphilitic  affections  of  the  face  or  head,  glandular  and  other 
swellings  in  the  neck,  and  affections  of  the  bones  or  periosteum. 
Sources  of  pain  of  a  deep-seated  character  exist  in  inflammation 
of  the  jaw,  or  of  the  roots  of  the  teeth,  and  in  inflammations  of 
the  tympanum,  of  the  iris,  of  the  eyeball,  orbit,  etc.     In  the 
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case  of  those  able  to  express  their  sensations  we  are  often 
guided  aright  by  their  description  of  the  locality  of  the  pain, 
but  when  we  have  not  this  assistance  we  are  apt  to  be  at  a  loss 
in  cases  of  this  kind.  Careful  testing  by  pressing,  and  if  need 
be  by  probing,  the  individual  teeth  and  the  gums  ;  trjdng  the 
various  spots  where  the  nerves  are  superficial  for  the  tender- 
ness so  common  in  neuralgia ;  pressing  firmly  the  parts  in  the 
vicinity  of  the  ear ;  examining  the  eye  ;  testing  the  mobility 
of  the  head  in  various  directions, — all  these  may  often  guide  us 
in  our  search  for  the  cause  of  the  pain. 

Quite  distinct  from  these  various  pains,  headache  is  found  in 
the  early  stage  of  many  fevers  and  serious  inflammations  :  when 
delirium  comes  on,  the  headache  disappears.  Headaches  also 
occur  very  frequently  in  cases  of  digestive  disorder,  in  various 
nervous  affections,  especially  in  hemicrania  or  '^  sick  headache," 
and  in  many  serious  lesions  of  the  brain  and  its  membranes  ; 
headache  likewise  occurs  from  overwork  and  prolonged  mental 
strain  ;  in  the  poisoned  state  of  the  system  known  as  uraemia ; 
and  in  anaemia  from  loss  of  blood,  prolonged  suckling,  leucor- 
rhcea,  and  other  exhausting  disorders,  or  similar  causes.  The 
effect  of  strain  on  the  eyes,  from  excessive  use  and  more  par- 
ticularly from  errors  in  their  refraction  and  muscular  insuffi- 
ciency, must  likewise  be  remembered  as  a  frequent  cause  of 
headache.     (See  pp.  168,  162.) 

In  the  investigation  of  headache  the  presence  or  absence  of  pyrexia  is 
most  important ;  when  this  is  ascertained  to  be  really  absent  by  means 
of  careful  and  repeated  thermometrical  observations  we  may  eliminate  at 
once  the  group  of  the  fevers  and  many  of  the  internal  inflammations. 

The  association  of  headache  with  sickness  and  vomiting  is  very  fre- 
quently observed  in  the  most  diverse  forms  of  the  affection. 

Ill  febrile  f/iseases- the  two  symptoms  go  together,  both  being  produced 
by  the  same  cause,  although  often  the  whole  illness  is,  naturally  enough, 
at  first  ascribed  to  digestive  disorder  :  the  furred  state  of  the  tongue 
may  favour  this  error.     In  such  cases  the  headache  is  usuallj^  general. 

Sometimes  it  is  quite  plain  that  errors  in  eating  and  drinking  have 
determined  a  gastric  catarrh  or  a  disorder  of  the  liver :  this  often  leads 
to  severe  headache  which  tends  to  be  chiefly  frontal,  or  it  may  specially 
affect  the  back  of  the  eyes.  The  products  of  imperfect  digestion  seem 
to  act  as  toxic  agents. 

In  other  cases,  of  nervous  origin.,  the  headache  may  seem  to  determine 
the  vomiting  :  in  brain  disorders  vomiting  often  supervenes  without  any 
obvious  gastric  cause,  or  even  without  any  relationship  to  the  taking  of 
food,  and  perhaps  with  no  disorder  of  the  tongue,  at  least  at  the  first ; 
as  the  case  goes  on,  especially  if  due  to  inflammation  of  the  membranes, 
the  tongue  may  become  extremely  foul.  In  the  unilateral  headache  of 
migraine  the  nervous  disturbance  often  shows  itself  at  first  in  disorders 
of  vision,  as  in  spectra  of  various  kinds,  and  then  in  pain  on  the  side 
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of  the  head  opposite  to  the  affected  eye.  Patients  with  this  disorder 
are  liable  to  recurrences  of  the  headaches  :  sometimes  the  pain  varies 
from  side  to  side  in  different  attacks,  but  usually  it  shows  a  preference 
for  the  right  or  the  left.  After  a  few  hours,  when  the  headache  has  in- 
creased in  severity,  violent  sickness,  retching,  and  vomiting  supervene  ; 
the  patient  cannot  raise  the  head  without  much  aggravation  of  the 
suffering  ;  this  is  also  increased  by  exposure  to  light.  After  lasting  for 
some  hours,  or  for  a  whole  day  or  even  two  days,  the  nervous  disturb- 
ance passes  off.  This  "sick  headache"  is  probably  often  due  to 
heredity  ;  other  more  ordinary  forms  of  headache,  particularly  in 
hystericcd  subjects,  seem  also  to  be  part  of  the  neurotic  inheritance — part 
of  the  peculiar  liability  to  nervous  disorder  which  may  assume  many 
forms  and  give  a  troublesome  persistency  to  this  symptom.  Headache 
with  vomiting  and  giddiness  may  indicate  grave  disorders  in  the  blood- 
vessels and  circidation  of  the  brain,  with  a  tendency  to  apoplectic 
attacks  :  in  such  cases  the  headache  is  often  occipital,  sometimes 
vertical.  The  age  of  the  patient,  the  state  of  the  arteries,  and  the  other 
circumstances  of  the  case  may  guide  us  in  the  discrimination  of  these 
from  cerebral  cases.  Headaches  due  to  congestion  of  the  brain  are 
usually  made  worse  by  any  approach  to  stooping,  and  the  patient  may 
often  be  seen  to  keep  his  head  as  high  as  possible  ;  in  addition  to  active 
congestion,  such  as  may  be  associated  with  apoplectic  tendencies,  head- 
aches may  be  due  to  passive  congestiony  as  from  heart  disease,  etc. 

Headache,  with  some  sickness  and  giddiness,  may  also  arise  from 
sympathetic  disturbance  reflected  not  only  from  the  digestive  organs,  as 
already  mentioned,  but  also  from  the  sexual  organs^  as  in  ovarian  or 
uterine  irritation  (dysmenorrhoea,  etc.)  :  abuse  of  the  sexual  organs  in 
the  male  may,  by  the  irritation  and  exhaustion  produced,  be  likewise 
responsible  for  headaches  of  this  type. 

The  headaches  of  exhaustion  may  be  due  to  overtaxing  the  nervous 
energy  by  study,  prolonged  anxiety,  or  fatigue,  especially  when  con- 
joined with  unfavourable  surroundings.  Headaches  often  arise  from 
aummia  loith  imperfect  nutrition  of  the  brain  tissue,  from  want  of  suitable 
nourishment  or  inability  to  digest  such  food  as  may  be  taken  ;  similar 
impoverishment  may  be  brought  about  by  long-continued  losses  of  blood 
from  the  bowel  or  womb,  and  by  prolonged  discharges  of  any  kind,  by 
overlactation  or  other  similar  drains  on  the  system.  The  influences  of 
impure  air,  as  from  overcrowded  rooms  in  school  or  workshop,  imperfect 
bedroom  accommodation,  or  the  contamination  of  sewer  gas,  may  greatly 
aggravate  many  forms  of  headache,  or  they  may  of  themselves  give 
rise  to  such  disorders.  Not  unfrequently  various  combinations  of  these 
influences  are  at  work,  as  in  the  case  of  children  with  a  naturally  eager 
temperament  badly  nourished  at  home,  overtaxed  with  studies,  and  ex- 
posed to  impure  air  in  school. 

Poisonous  matters  circulating  in  the  system  from  imperfect  elimination 
of  urea,  etc.,  in  renal  disease  may  give  rise  to  the  form  of  headache 
known  as  uraemic,  and  this  may  exist  and  may  point  to  grave  danger 
without  any  very  notable  diminution  in  the  amount  of  the  urine  ex- 
creted. But  in  Bright's  disease  we  may  have  headaches  from  increased 
arterial  tension  or  from  some  of  the  forms  of  intractable  neuralgia 
occasionally  found  associated  with  it ;  at  other  times  the  headache  of 
Bright's  disease  may  be  associated  with  hsemorrhagic  and  other  changes 
in  the  retina,  and  so  we  may  regard  it  as  closely  allied  to  the  headache 
of  arterial  degeneration  liable  to  result  in  apoplectic  attacks.    Prolonged 
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constipation  may  give  rise  to  headache,  possibly  due  in  part  to  the  un- 
due retention  of  effete  matters  in  the  bowel,  and  to  that  extent  it  comes 
within  the  class  of  toxic  headaches.  Many  poisons,  including  some 
articles  taken  as  food,  drink,  or  medicine,  may  be  held  to  give  rise  to 
headaches  of  this  class,  particularly  when  special  idiosyncrasies  are  kept 
in  view.  The  poisons  of  the  infectious  fevers  probably  act  directly  in 
this  way  in  causing  headache. 

In  grave  structural  diseane  of  the  base  of  the  skull,  of  the  brain^  and  of 
its  membranes,  we  have  a  fruitful  source  of  severe  and  persistent  head- 
ache ;  meningitis  affecting  the  hard  and  soft  membranes,  and  other 
forms  of  inflammatory  disease,  abscesses,  tumours,  haemorrhages,  em- 
bolisms, and  softenings,  all  give  rise  at  times  to  this  symptom.  With 
these  may  be  classed  the  deep  seated  and  unbearable  headache  of  syphi- 
litic disease,  sometimes  due  to  ostitis  or  periostitis  and  at  other  times  to 
disease  of  the  brain  itself  :  these  pains  frequently  present  a  marked  ten- 
dency to  nocturnal  exacerbations.  The  headache  of  sunstrohe  may  also 
be  referred  to,  although  the  nature  or  existence  of  the  structural  lesion 
may  not  be  very  clear  :  headache  may  not  only  occur  at  the  beginning  of 
the  sunstroke,  but  may  persist  for  months  or  years  afterwards.  In  all  the 
cases  enumerated  in  this  paragraph  we  usually  have  more  or  less  sick- 
ness and  vomiting,  or  at  least  nausea,  when  the  pains  are  severe  :  ex- 
ceptional cases,  however,  not  unfrequently  occur  where  the  most  intense 
headache  due  to  meningitis,  for  example,  may  not  be  complicated  with 
vomiting  from  first  to  last. 

In  the  study  of  cases  of  headache  the  detection  of  paralysis  of  certain 
cranial  nerves,  the  examination  of  the  organs  of  sense,  the  existence  of 
vertigo,  noises  in  the  ear,  or  flashes  of  light  may  help  the  diagnosis. 
The  occurrence  of  disorder  in  the  cerebral  functions,  of  delirium,  excite- 
ment, or  insensibility  ;  or  the  supervention  of  local  paralysis,  hemi- 
plegia, or  convulsions  frequently  point  to  the  cerebral  nature  of  the 
disease. 

PAIN  IN  THE  BACK. 

This  symptom  (Rachialgia),  like  headache,  occurs  at  the 
beginning  of  many  of  the  specific  fevers  and  some  of  the  acute 
inflammations.  It  is  very  specially  prominent  in  the  case  of 
small-pox.  In  rheumatic  affections  pain  in  the  back  is  some- 
times a  very  marked  feature  of  the  complaint,  but  other  parts 
and  joints  also  usually  show  some  indication  of  pain  and  swell- 
ing. In  disease  of  the  spinal  cord,  and  more  especially  in 
spinal  meningitis,  there  is  often  pain  in  the  back,  although  it 
may  radiate  in  various  directions,  giving  rise  to  a  general 
'^hyperaesthesia."  Pain  in  the  neck,  often  associated  with 
extreme  retraction,  is  a  notable  feature  in  cerebro- spinal  men- 
ingitis, although  it  occurs  in  cerebral  meningitis  also.  Pressure 
over  the  various  vertebrae,  and  the  effect  of  heat  and  cold  to 
the  spine,  should  be  tried  in  such  cases.  The  sense  of  constric- 
tion, as  if  by  a  cord,  is  likewise  common  in  spinal  diseases. 
(See  p.  195.) 
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Pain  in  the  lumbar  region  is  often  designated  "  Lumbago  " ; 
such  an  affection  may  be  rheumatic,  gouty,  or  neuralgic. 
Many  cases,  however,  carelessly  set  down  as  lumbago,  are  often 
due  to  much  more  serious  ailments,  especially  to  disease  of 
the  kidney,  renal  calculus,  etc.  Aifections  of  the  bladder  also 
sometimes  give  rise  to  pain  in  this  situation.  Pain  in  the 
lumbar  and  sacral  region  is  a  very  common  feature  in  inflam- 
mations of  the  womb,  flexions,  versions,  etc.,  or  may  be  due  to 
other  disorders  of  the  female  organs.     (See  Chapter  xv.) 

Caries  of  the  vertebrse,  with  or  without  incipient  abscess, 
and  aneurysm  of  the  aorta  are  frequent  sources  of  severe  and 
intractable  pain  of  a  most  puzzling  character,  as  the  pain  may 
exist  for  a  long  time  before  definite  evidence  of  their  presence 
can  be  ascertained  :  malignant  tumours  maj^  also  cause  pain 
for  a  long  time  before  their  presence  can  be  recognised.  Care- 
ful search,  however,  should  be  made  for  indications  of  these 
diseases,  and  the  possibility  of  their  presence  must  be  remem- 
bered in  obscure  cases. 

AUSCULTATION  AND  PERCUSSION   OF  THE  HEAD. 

Auscultation  of  the  head  has  been  practised  chiefly  in  the  case 
of  children.  A  systolic  bruit  may  often  be  thus  heard  in 
infancy  :  but  it  is  now  quite  certain  that  its  presence  is  of  no- 
importance  in  the  diagnosis  of  meningitis  or  hydrocephalus. 
It  seems,  indeed,  to  be  more  frequent  in  rickets  than  in  any 
other  condition,  the  unclosed  fontanelle  having  probably  more 
to  do  with  the  phenomenon  than  anything  else  :  anaemia,  how- 
ever, has  been  supposed  to  be  a  determining  influence  also. 

The  stethoscope  may  be  applied  lightly  over  the  fontanelle 
in  this  examination :  or  a  towel  or  handkerchief  may  be 
applied  to  the  infant's  head  and  direct  auscultation  practised 
without  risk  of  hurting  the  child.  The  student  must  remember 
that  respiratory  sounds  are  transmitted  sometimes  very  loudly 
to  the  ear  of  the  observer  during  such  auscultation,  as  well  as^ 
various  other  adventitious  sounds. 

Percussion  of  the  skull  has  been  of  late  years  practised  with 
some  advantage.  The  point  of  the  finger  is  made  to  strike  the 
skull  somewhat  sharply  in  various  regions  :  symmetrical  spot^ 
are  selected  for  the  sake  of  comparison,  and  of  course  as  nearly 
as  possible  the  same  force  and  directness  must  be  used  in 
making  the  strokes.  It  is  found  that  in  certain  lesions  of  the 
brain,  particularly  in  those  of  limited  extent  involving  the 
cortex  or  membranes,  a  very  distinct  area  of  tenderness  can 


POSITION  OF  CONVOLUTIONS.  267 

sometimes  be  made  out.  This  may  guide  the  diagnosis,  and  in 
conjunction  with  locahsed  motor  or  sensory  disturbances  may 
assist  us  in  defining  the  exact  locality  of  the  lesion  :  as  already 
stated,  it  may  also  afford  us  some  indication  of  its  superficial 
character. 

In  the  study  of  this  method  it  is  essential  (especially  in 
view  of  any  proj)osed  operations)  that  an  accurate  idea  be 
formed  as  to  the  position  of  the  convolutions,  and  in  particular 
of  those  which  concern  the  movements  of  the  face  and  limbs. 
Till  lately  ordinary  anatomical  works,  even  when  the  convolu- 
tions were  delineated  in  relation  to  the  sutures,  could  afford  only 
a  vague  guide  to  the  clinical  inquirer,  as  the  sutures  may  of 
course  be  quite  hidden,  and  the  variations  in  form  of  individual 
heads  are  considerable.  One  of  the  most  important  contribu- 
tions to  this  subject  has  been  made  by  Prof.  A.  Fraser,  of 
Dublin,  who  by  means  of  dissections  and  composite  photo- 
graphy, has  delineated  in  life-size  plates  the  fissures  and  con- 
volutions of  the  brain  and  even  of  the  deeper  structures  in  their 
relation  to  definite  parts  of  the  surface  of  the  skull,  and  to  the 
marks  on  measuring  bands  applied  to  it  which  may  serve  as 
guides.  The  exact  description  of  the  process  of  such  localisa- 
tion belongs  to  anatomy  or  to  surgery  rather  than  to  medicine: 
it  has  of  late  assumed  important  practical  bearings,  as  num- 
erous operations  have  now  been  undertaken  in  brain  surgery 
based  on  the  localisation  of  the  disease  by  means  chiefly  of 
motor  or  sensory  symptoms.  The  fissure  of  Rolando  is  the 
most  important  in  fixing  the  exact  site  of  the  convolutions  in 
the  so-called  ''  motor  area."  The  plan  usually  adopted  for  fix- 
ing the  position  of  this  fissure  is  thus  described  by  Mr.  Victor 
Horsley  : — 

*'  His  plan  (Prof.  Thane's)  is  to  take  the  length  of  the  middle  line  of 
the  head  from  the  root  of  the  nose — i.e.  the  glabella — to  the  occipital 
protuberance  or  inion  and  then  by  halving  the  result  to  obtain  the  centre 
of  the  middle  line  of  the  head.  The  upper  end  of  the  fissure  of  Rolando 
"will  be  found  in  adults  to  be  situated  half  an  inch  behind  this  centre- 
point  of  the  head.  The  only  possible  objection  to  this  rule  can  be  that 
the  definite  expression  is  introduced  in  terms  of  inches.  But  from  num- 
erous observations  by  Prof.  Thane  and  the  writer  this  slight  drawback 
has  been  found  to  have  no  practical  importance  whatever.  In  very 
many  cases  the  spot  indicated  by  this  plan  will  be  found  to  be  exactly 
the  upper  end  of  the  fissure.  Given  the  commencement  of  a  fissure  at 
its  highest  point  so  correctly,  it  is  obvious  that  if  its  direction  is  at  all 
constant  its  exact  position  must  be  easily  discoverable  and  determined. 
This  is  the  case.  Dr.  Hare,  of  Edinburgh,  has  shown  that  the  angle 
which  the  fissure  makes  with  the  middle  line  is  very  fairly  constant. 
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The  extremes  determined  by  him  did  not  vary  more  than  a  few  degrees 
and  the  mean  of  his  measurements  was  sixty-seven  degrees.  To  facilitate 
the  clinical  combination  of  the  foregoing  facts  I  have  caused  to  be  con- 
structed a  very  simple  instrument  of  soft  iron  (nickelised)  consisting  of 
a  long  (10  inch)  strip  one  centimetre  broad  from  the  middle  of  which 
branches  off  another  strip  (about  6  inches  long)  the  two  making  an  angle 
anteriorly  of  sixty-seven  degrees.  On  the  short  arm  is  marked  on  both 
sides  a  scale  of  inches  commencing  half  an  inch  from  the  middle  line. 
The  instrument  is  used  thus :  the  long  arm  is  laid  upon  the  middle  line 
of  the  head  which  has  been  previously  marked  ;  the  angle  between  the 
arms  is  then  made  to  coincide  with  the  theoretical  situation  (Thane)  of 
the  upper  end  of  the  fissure  of  Rolando  :  a  line  drawn  down  the  anterior 
border  of  the  short  arm  will  now  give  the  situation  of  the  fissure 
perfectly  accurate  for  the  upper  two-thirds  of  its  course."  ^ 

The  practice  of  the  method  of  percussion  in  ascertaining  the 
presence  of  tenderness  has  brought  out  certain  alterations  in 
the  sounds  thus  produced.  Dr.  Wm.  Macewen  has  called  the 
attention  of  the  writer  to  this  subject,  and  it  seems  quite 
certain  that  in  cases  with  considerable  effusion  in  the  ventricles, 
usually  with  enlargement  of  the  head,  a  peculiar  quality  of 
percussion  sound  is  obtained  in  the  case,  for  example,  of  chil- 
dren with  cerebral  tumours.  The  alteration  is  not  always 
equally  marked  on  the  two  sides.  How  far  these  alterations 
are  due  to  distension  of  the  cavities  of  the  brain  and  thinning 
of  their  walls,  and  how  far  to  changes  in  the  bones,  cannot  as 
yet  be  formulated  :  the  method  seems,  however,  worthy  of 
notice  here  as  a  guide  to  its  further  study. 

CENTRES  IN  THE  CEREBRAL  CORTEX. 

The  areas  in  the  cortex  of  the  brain  in  their  relations  to  the 
face,  tongue,  arm,  and  leg  are  now  described  and  figured  in 
many  anatomical  and  physiological  works.  These  localised 
portions  of  the  convolutions  in  the  '^  motor  area  "  are  regarded 
as  being  concerned  in  specialised  purposive  movements,  very 
small  areas  of  each  of  these  being,  however,  differentiated  so 
far  in  this  respect  from  adjacent  areas  to  which  they  are 
related  in  physiological  action :  a  certain  overlapping  of  the 
function  of  one  part  by  that  of  an  adjacent  part  appears  to 
have  been  demonstrated  experimentally.  The  experiments  of 
stimulation  of  the  cerebral  cortex  in  animals  have  shown  differ- 
ences in  the  results  in  the  case  of  different  classes  of  animals, 
and  it  is  extremely  probable  that  differences  exist  in  the 
localisation  of  the  functions  in  the  human  brain,  as  compared 

1  International  Journal  of  the  Medical  Sciences,  April,  1887.     Vol.  XCIII. 
p.  351. 
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even  with  that  of  the  higher  apes.  The  results  of  clinical 
inquiry,  pathology,  and  surgery  are  now  extending  our  ideas 
on  this  subject,  and  leading  to  greater  precision  in  the  localisa- 
tion both  of  the  sensory  and  motor  functions.  Indeed,  the  so- 
called  "  motor  area  "  in  the  region  of  the  fissure  of  Rolando  is 
now  regarded  by  many  as  by  no  means  exclusively  motor,  the 
combination  of  sensory  impressions,  especially  those  connected 
with  muscles  and  their  action,  with  the  motor  impulses  which 
animate  them,  being  now  sought  in  these  same  regions. 

All  this  makes  it  difficult  to  express,  in  the  short  form 
adapted  to  a  book  like  this,  the  most  recent  views  on  the 
subject. 

The  centre  for  the  leg  may  be  put  down  as  occupying  the 
highest  part  of  the  "  motor  region,''  near  to  the  longitudinal 
fissure,  including  parts  of  the  ascending  frontal  and  ascending 
parietal  convolutions,  and  perhaps  part  of  the  upper  frontal 
convolution. 

The  centre  for  the  arm  is  supposed  to  lie  in  the  middle  third 
of  the  ascending  frontal  and  ascending  parietal  convolution. 

The  centre  for  the  face  is  ascribed  to  the  lower  third  of  the 
ascending  frontal  convolution  ;  and  for  the  lips  and  tongue  to 
the  lowest  part  of  the  ascending  frontal,  and  to  the  adjacent 
part  of  the  third  frontal  convolution.^ 

The  study  of  the  specialised  movements  excited  by  the 
stimulation  of  definite  minute  portions  of  each  area,  seems  to 
throw  some  light  on  the  progressive  involvement  of  different 
parts  and  of  different  movements  in  the  '^  march  "  of  a  convul- 
sion fit  beginning  in  different  parts  of  a  limb  :  the  recognition 
of  the  so-called  '*  motor  area "  as  really  "  sensori-motor,"  or 
'*  kinaesthetic,"  explains  so  far  the  combination  of  a  localised 
"  aura  "  with  localised  convulsions,  in  cases  due  to  focal  disease 
in  the  cerebral  cortex.*^ 

1  See  Dr.  Gowers :  Diseases  of  the  Nervous  System,  Vol.  II.,  i>p.  15  and  16. 
London,  1888. 

'^  The  recent  papers  of  Mr.  Victor  Horsley  (those  read  to  the  Royal  Society, 
being  jointly  with  Dr.  Beevor)  are  of  the  greatest  importance.  "Note  on  the 
means  of  topographical  diagnosis  of  focal  disease  affecting  the  so-called  Motor 
Region  of  the  Cerebral  Cortex,"  International  Journal  of  the  Med.  Sciences, 
April,  1887. — "  A  minute  analysis  (experimental)  of  the  various  movements 
produced  by  stimulating  in  the  Monkey  different  regions  of  the  cortical  centre 
for  the  upper  limb,  as  defined  by  Professor  Ferrier,"  Philosophical  Transac- 
tions of  the  Royal  Society  yYol.  CLXXVIII.,  London,  1888. — "  A  further  minute 
analysis  by  electric  stimulation  of  the  so-called  Motor  Region  of  the  Cortex 
Cerebri  in  the  Monkey  {Macacas  sinicus),^'  Proceedings  of  Royal  Society  of 
London,  Vol.  XLIIL,  p.  86,  London,  1888. — "An  experimental  investigation 
into  the  arrangement  of  the  excitable  fibres  of  the  Internal  Caj^sule  of  the 
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'Boimet  Monkey  (Macacus  sinicus)." — "A  record  of  the  results  obtained  by 
<3lectrical  excitation  of  the  so-called  Motor  Cortex  and  Internal  Capsule  in  an 
Orang-Outang  {Simia  satyrus)^^^  Philosophical  Transactions  of  the  Royal 
Society,  Vol.  CLXXXI.,  London,  1891. — "  Oq  the  analysis  of  voluntary 
movement,"  The  Nineteenth  Century,  June,  1891. 
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CHAPTER   YIL 
ELECTRICAL   INSTRUMENTS   IN    DIAGNOSIS. 

rpHEEE  very  different  forms  of  Electricity  have  to  be 
-*-  recognised  in  medicine  :  all  three  are  used  at  times  in 
treatment  :  the  student  should  therefore  be  familiar  with  the 
appearance  of  the  various  kinds  of  electrical  apparatus  and 
with  the  principles  of  their  action.  The  word  ''Electricity," 
and  compounds  made  up  from  it,  must  be  kept  as  general 
terms  including  all  the  varieties. 

From  the  scope  of  the  present  work  only  the  use  of  the 
instruments  in  diagnosis  will  be  considered  :  the  subject  is 
thus  much  curtailed. 

I.  The  Franklinic  or  Static  form  of  electricity  is 
developed  by  the  Frictional  excitation  of  plates  or  cylinders 
of  glass  on  appropriate  cushions.  Some  of  the  newer  forms  of 
apparatus,  supplying  static  electricity,  are  known  under  the 
name  of  "  Influence  machines,"  and  are  based  on  the  principle 
of  induction.  By  such  instruments  a  patient  may  be  charged 
with  positive  or  negative  electricity  if  properly  insulated  on  a 
stool  or  platform  with  glass  or  porcelain  feet,  or  some  other 
efficient  non-conductor ;  sparks  can  then  be  drawn  out  or 
passed  into  various  parts  of  his  body.  Ley  den  jars  can  also  be 
charged  in  this  way  and  used  in  the  treatment.  Although 
furnishing  the  means  employed  in  the  oldest  methods  of  electrical 
treatment,  and  although  coming  again  into  notice  of  late  years 
for  the  treatment  of  disease,  this  form  of  electricity  has  no 
recognised  place  in  the  practice  of  diagnosis.  It  is,  therefore, 
mentioned  here  simply  to  avoid  any  confusion  of  ideas  which 
might  result  from  its  omission. 

II.  The  Galvanic  form  of  Electricity  is  also  often  spoken 
of  as  Voltaic,  and  from  its  being  excited  by  the  juxtaposition 
of  dissimilar  metals,  associated  with  chemical  action,  it  is  also 
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sometimes  named  Contact  Electricity.  The  arrangement 
for  producing  this  form  of  electricity  consists  of  "  a  pair " 
of  dissimilar  metals  and  some  appropriate  exciting  material 
contained  in  *'a  cell,"  the  whole  of  this  arrangement  being 
named  ^*an  element."  These  elements  are  of  the  most  varied 
character  as  regards  the  nature  of  the  metals  and  as  regards  the 
nature  of  the  excitant,  as  well  as  its  mode  of  application  to  the 
metals  by  single  or  double  cells  :  there  are  also  great  differences 


Fig.  36. — Galvanic  Battery  supplying  the  ''continuous  current":  20  ele- 
ments (E)  arranged  in  series ;  the  terminal  conducting  wire  leading  up  to  the 
negative  pole  (N)  is  shown  ;  there  are  other  wires  (F),  at  stated  intervals,  going 
to  the  studs  in  the  dial  collector  (M)  for  making  connection  with  the  positive 
pole  (P).    A  Galvanometer  (G)  is  included. 

as  regards  the  kind  and  degree  of  chemical  action  which  goes 
on,  and  also  of  course  as  regards  the  actual  size  of  the  elements. 
The  names  and  composition  of  some  of  the  common  elements 
will  be  tabulated  hereafter.  A  number  of  such  elements, 
connected  by  suitable  wires  in  series,  constitutes  a  "  Galvanic 
Battery  "  (or  Voltaic  Pile),  and  the  electricity  obtained  thereby 
is  spoken  of  as  the  Galvanic  or  Voltaic  current ;  very  often  also 
as  "  The  Primary  Battery  Current,"  "  The  Constant  Current," 
or  "  The  Continuous  Current," — these  names  being  designed  to 
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distinguish  it  from  the  next  form  of  electricity.  The  strength 
of  such  a  battery  depends  on  the  nature  of  its  elements  and  on 
the  number  of  these  called  into  play— 10,  20,  40,  etc.,  as  the 
case  may  be.     (See  Fig.  36.) 

III.  The  Faradic  form  of  electricity  is  the  name  apphed  to 
the  Induced  Currents  obtained  in  a  coil  when  this  is  excited 
by  the  influence  of  a  galvanic  current  or  of  a  magnet  more  or  less 
suddenly  brought  into  relationship  with  it  or  removed  from  it. 
This  arrangement  of  galvanic  current  (or  magnet)  and  coil  is 
called  an  Induction  Apparatus  :  as  the  currents  are  only 
produced  when  the  influence  of  the  current  or  magnet  is  begun 
or  stopped,  some  form  of  interruption  is  essential,  and  so  the 
term  Interrupted  Current  is  often  applied  to  it  in  medicine. 


Fig.  37.—  Faradic  Battery,  Electro-magnetic  form,  supplying  the 
"Interrupted  Current":  there  are  two  elements  (E  and  E')  and  two 
coils :  the  inner  coil  h,  the  outer  H.  (An  extra  coil  is  shown  at  H', 
which  can  be  substituted  for  the  other,  H.) 

Two  varieties  of  instruments  for  producing  this  form  of 
electricity  are  named  according  to  the  way  it  is  produced. 
(1.)  If  the  current  is  induced  in  the  coil  by  the  action  of  a 
galvanic  current  which  passing  through  it  mduces  a  current  in 
the  coil,  and  at  the  same  time  magnetises  a  piece  of  iron  inserted 
into  the  centre  of  the  coil  so  as  to  intensify  these  induced 
currents,  we  speak  of  this  arrangement  as  an  '*  Electro-magnetic 
Battery."  (See  Fig.  37.)  (2.)  If  the  excitation  is  by  a 
magnet  which,  by  mechanical  action,  is  made  alternately  to 
act,  or  cease  to  act,  on  the  coil,  we  speak  of  this  as  a  "  Magneto- 
Electric  Machine" :  the  common  cheap  rotatory  machines,  with 
fixed  horse-shoe  magnets  and  a  pair  of  bobbins  or  coils  with  a 
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piece  of  iron  inside,  are  familiar  to  all  as  being  sold  for  medical 
purposes.  (See  Fig.  38.)  The  powerful  "dynamo"  now  used 
so  much  for  electric  lighting  is  a  variety  of  the  same  kind  of 
apparatus. 

Essential  points  in  all  Faradic  batteries  are  the  presence  of 


a  Coil  and  arrangements  for  Interruptions. 


./T 


According  as 


Fig.  38.— Faradic  Battery,  Magneto-Electric  form.  The  fixed  horse-shoe 
magnets,  the  two  bobbin-like  coils,  with  central  pieces  of  iron  inside,  and 
the  arrangement  for  interruption  by  rotation  are  shown. 

the  current  is  from  the  inner  or  outer  coil  of  such  a  battery  we 
speak  of  the  '*  primai:y  induced  current "  or  the  "  secondary 
induced  current " :  or  we  say  the  current  from  the  first  or 
second  coil  or  helix  of  an  induction  apparatus. 


GALVANIC  BATTERIES. 

For  medical  purposes  certain  points  in  the  construction  of  batteries 
come  to  be  important.  For  example,  we  can  scarcely  introduce  cells 
with  fuming  nitric  acid  into  the  chambers  of  the  sick,  and  a  certain 
degree  of  portability  in  the  battery  is  often  essential  in  medical 
applications.  Constancy  in  the  strength  of  the  current  is  also  important, 
but  as  the  applications  at  any  one  time  are  not  usually  very  prolonged, 
this  is  of  less  consequence.  More  important  is  it  to  have  batteries  which 
are  not  very  apt  to  go  wrong,  or,  at  least,  which  can  be  easily  repaired. 
A  general  consensus  of  opinion  points  to  the  *'  Leclanche  element "  as 
the  most  suitable,  on  the  whole,  for  medical  batteries :  there  are  no 
corrosive  fluids  used,  and  but  little  disagreeable  gas  evolved  ;  the 
addition  of  a  little  water  is  usually  all  that  is  required  for  a  long  time 
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in  attending  to  the  cells,  and  the  battery,  although  long  disused,  may 
generally  be  found  quite  ready  for  action  without  preliminary  preparation 
of  any  kind. 

A  battery  consists  of  a  group  of  *'  elements  "  joined  together  by  con- 
necting wires,  usually  in  series,  so  that  the  zinc  plate  of  the  one  element 
is  connected  with  the  carbon  (or  other  equivalent)  plate  of  the  next  ; 
the  terminal  plates  of  the  whole  series  are  connected  with  two  conduct- 
ing wires  and  handles  for  the  application  of  the  current — the  positive 
and  negative  poles  respectively.  The  current  may  be  best  conceived  of 
as  starting  from  the  zinc  plate  (or  the  one  most  easily  acted  on  by  the 
exciting  fluid)  then  passing  through  the  fluid  to  the  carbon,  platinum, 
silver,  or  copper  plate  (or  the  one  less  easily  acted  on),  and  from  this 
point  through  the  wires,  when  (by  means  of  some  conductor)  the 
circuit  is  made  complete  by  joining  the  terminal  plates,  and  so  back  to 
the  zinc  plate  again  to  resume  its  circuit  as  before ;  the  same  circuit 
goes  on  through  any  number  of  elements  which  may  be  arranged  in 
electrical  connection. 

The  current  is  thus  from  the  zinc  to  the  carbon  icithin  the  cell ;  but 
from  the  carbon  to  the  zinc,  through  the  conducting  terminal  wires, 
outside  of  the  cell  or  batter3\  Some  confusion  is  apt  to  arise  from  this 
distinction:  the  zinc  plate  being  spoken  of  as  the  *' positive  metal " : 
the  copper,  silver,  platinum,  or  carbon  being  the  "negative"  :  whereas 
the  terminal  of  the  last  zinc  is  the  "  negative  pole  "  and  the  terminal  of 
the  last  copper,  carbon,  etc.,  is  the  "  positive."  To  distinguish  which  is 
which  in  a  given  battery,  we  may  look  to  see  with  which  of  the  metals 
the  conducting  wire  or  the  terminal  is  connected,  if  the  mechanism  is 
exposed  to  view  :  sometimes,  however,  the  arrangement  is  hidden.  We 
may,  of  course,  ascertain  which  is  the  positive  pole  by  means  of  a 
galvanometer.  In  the  absence  of  this,  the  chemical  reactions  by  which 
hydrogen  and  metals  are  liberated  at  the  negative  pole,  and  acids,  etc., 
at  the  positive,  may  be  readily  applied.  Iodide  of  potassium  solutions 
(with  or  without  admixture  of  starch)  are  usually  at  hand  :  on  dipping 
the  two  wires  from  a  battery  into  such  a  solution  in  a  suitable  dish,  the 
iodine  may  be  readily  recognised,  if  the  circuit  is  complete,  appearing  at 
the  positive  pole,  with  its  peculiar  colour.  The  term  Anode  is  applied 
to  the  positive  pole,  or  sometimes  the  mark  plus  ( + )  is  used  :  the  term 
Kathode  or  Cathode  and  the  sign  minus  (  -  )  are  used  for  the  negative 
pole. 

In  some  forms  of  element  (Grove,  Bunsen,  Daniell)  the  two  metals  are 
enclosed  in  separate  cells,  usually  with  different  fluids  :  the  inner  cell  is 
made  of  porous  earthenware  :  this  allows  of  a  certain  interchange  of 
fluids,  and  prevents  the  deposition  of  bells  of  hydrogen  gas  on  the 
platinum,  carbon,  or  copper  plates,  by  an  oxidising  process  due  to  the 
fluid  there.  When  there  is  only  one  fluid  for  the  two  metals,  the 
strength  of  the  current  undergoes  a  rapid  diminution  during  the  period 
of  its  being  in  action.  A  form  of  Bunsen's  element  has  been  devised  by 
Stohrer  with  only  one  exciting  fluid,  the  necessary  oxidation  being 
obtained  by  the  introduction  of  chromic  acid  into  the  interior  of  the 
carbon  cylinder. 

The  "Collector"  by  which  we  can  call  into  play  a  smaller  or  larger 
number  of  the  elements  comprised  in  the  battery  is  often  in  the  form  of 
a  dial.  The  diagram  (Fig.  36,  N,  F,  and  M)  indicates  how  a  wire  is 
carried  up  from  the  last  zinc  plate  of  the  series  to  one  of  the  terminals 
for  the  conducting  wire  representing  the  negative  pole  ;  while  groups 
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of  connecting  wires  are  led  up,  at  stated  intervals,  to  the  studs  marked 
with  the  numbers  :  each  stud  can  be  brought  into  electrical  contact  at 
the  will  of  the  operator,  by  means  of  a  rotating  handle,  with  the  terminal 
for  the  positiv^e  pole  :  many  other  mechanical  devices  are  resorted  to  for 
the  same  purpose. 

Electrical  Units. — **  Volts." — The  power  of  an  **  element "  is  esti- 
mated by  the  amount  of  work  it  can  do :  this  can  be  ascertained  in  various 
ways  (say  by  the  decomposition  of  water),  and  for  the  purposes  of  com- 
parison UNITS  are  established.  The  * '  electro-motive  force  "  of  a  Daniell's 
element,  newly  charged  (with  sulphuric  acid  I  to  11),  may  be  regarded 
as  very  near  the  British  Association  standard  or  unit  of  *'  electro-motive 
force"  :  this  unit  is  called  a  "volt."  Some  elements  have  an  electro- 
motive force  more  than  such  a  Daniell  and  others  less  :  this  depends  on 
the  relationship  to  each  other  of  the  special  metals  used,  and  on  the 
strength  of  the  exciting  fluid  even  in  cells  of  the  same  construction,  but 
the  mere  size  of  the  elements  does  not  affect  the  amount  of  '  *  electro- 
motive force"  or  **  potential"  indicated  in  *' volts."  The  table  on 
the  following  page  may  be  found  useful  as  a  guide  in  judging  of  the 
relative  power  of  batteries  with  different  elements. 

Resistance. — *'Ohms." — The  strength  of  current  obtainable  from  a 
battery,  however,  depends  not  only  on  the  number  of  **  volts"  thus  at 
our  disposal,  but  on  the  resistance  they  have  to  encounter.  This  is  of 
two  kinds — the  resistance  ivithin  the  battery  and  the  resistance  outside  of 
the  battery  :  the  resistance  outside  may  again  be  divided,  in  connection 
with  medical  uses,  into  the  resistance  presented  by  the  conducting 
wires  and  handles,  which  is  usually  so  slight  as  to  be  ignored,  and  the 
resistance  of  the  human  body  (or  the  part  of  the  body)  placed  in  the 
circuit :  this,  although  variable,  is  always  very  great  (estimated  at 
1,200  or  1,500  *'ohms,"  or  more  by  some  authorities,  even  after  careful 
moistening  of  the  skin).  The  resistance  within  the  battery  can  be 
measured  by  electricians  by  special  methods  which  need  not  be  explained 
here.  All  forms  of  resistance  are  expressed  in  units  of  resistance 
termed  "ohms."  This  is  represented  by  a  column  of  mercurj^  of  definite 
dimensions  ;  or,  in  practice,  by  a  coil  of  wire  of  definite  length  and 
thickness. 

Ohm's  Law. — The  strength  of  the  current  is  represented  by  the  num- 
ber of  "volts"  or  the  electro-motive  force,  divided  by  the  total  amount  of 
resistance  or  "ohms."  Or,  if  we  use  symbols,  (7=  Current ;  jE^=  Electro- 
motive force  ;  i?= Resistance  ;  we  have,  according  to  Ohm's  law,  '*  The 
current  is  equal  to  the  electro-motive  force  divided  by  the  resistance," 

Unit  of  Quantity. — The  unit  of  quantity,  or  the  current  produced 
by  a  "volt"  through  an  "ohm"  is  called  an  ampere  (formerly  a 
Weber). 

If  the  question  of  time  be  introduced  along  with  the  quantity,  one 
ampere  in  a  second  is  called  a  coulomb. 

Some  confusion  still  exists  from  changes  in  the  nomenclature  as 
regards  the  "Weber,"  "Ampere,"  and  "Coulomb." 

ACCESSORY  APPARATUS. 

Galvanometer. — The  Strength  of  the  Current  maybe  measured 
with    considerable    accuracy    by    means    of    galvanometers    specially 
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graduated  from  standards  for  this  purpose.  (The  ordinary  *'  tangent 
galvanometer,"  often  supplied  with  batteries,  is  useful  as  determining 
the  passage  of  a  current — showing  therefore  the  activity  of  the 
battery,  the  soundness  of  the  connections,  and  the  direction  of  the 
current,  but  in  no  sense  indicating  its  strength.)  In  a  **  dead  beat" 
galvanometer  the  needle  comes  rapidly  to  a  stationary  point  and  so  is 
to  be  preferred  in  practice. 

The  division  into  the  1000th  part  of  the  unit  is  the  *'  milliampere  "  of 
De  Watteville,  and  regarded  by  him  as  most  convenient  for  medical 
purposes.  5,  10,  20  milliamperes  may,  in  medical  practice,  be  roughly 
estimated  as  equivalent  to  10,  30,  or  80  DanielPs  elements  if  the  con- 
ditions under  which  they  are  used  are  similar,  the  resistance  to  be 
overcome  being  in  the  circuit. 

Rheostat. — Resistance  is  measured  by  **ohms."  An  instrument  for 
introducing  graduated  resistance  into  the  circuit  is  called  a  '*  Rheostat." 
The  resistance  may  be  graduated  roughly  by  sliding  up  and  down  a 
metal  rod,  through  varying  quantities  of  water  or  salt  water  contained 
within  a  suitable  tube,  the  bottom  of  the  tube  and  the  sliding  rod  being 
both  in  electrical  connection  with  the  terminals  of  the  battery  (water 
rheostat)  :  more  accuracy  is  obtained  by  using  coils  of  wire  of  definite 
length,  etc.,  with  known  powders  of  resistance  ;  more  recently  plumbago 
has  been  utilised  for  this  purpose.  As  the  current  strength  depends 
on  the  "  electro-motive  force  divided  by  the  resistance,"  it  is  clear  that 
the  strength  may  be  varied  (1)  by  increasing  or  diminishing  the  number 
of  "  volts"  (practically  by  varying  the  number  of  elements  brought  into 
play)  :  or  (2)  by  diminishing  or  increasing  the  number  of  *'ohms"  of 
resistance  by  means  of  a  rheostat  interposed  in  the  circuit.  We  may 
in  this  way  use  the  full  strength  of  a  large  battery  (say  of  80  or  100 
elements)  and  vary  the  strength  in  the  application  by  using  more  or  less 
resistance.  The  rheostat  may  be  arranged  in  another  way  :  the  current 
from  the  elements  may  be  passed  into  a  **  bye-circuit "  or  *' shunt,"  so 
that  none  of  it  passes  through  the  patient  unless  resistance  is  introduced 
into  this  *' bye-circuit":  this  method  is  often  found  the  most  convenient 
in  actual  practice,  and  when  so  arranged  the  strength  of  the  current 
passing  through  the  patient  increases  with  the  resistance  we  introduce, — 
an  apparent  contradiction,  till  we  understand  that  the  resistance  is 
interposed  in  the  "  bye-circuit. "  The  resulting  current  strength  or  dose, 
in  either  method,  is  measured  by  a  suitable  galvanometer. 

The  resistance  of  the  parts  of  the  human  body  to  which  the  applica- 
tions are  made  is  so  enormous,  as  compared  with  the  resistance  within 
the  batteries  we  use  or  in  the  conducting  wires  and  handles,  that  it 
assumes  great  importance  in  relation  to  the  strength  of  current  required 
in  medical  work.  The  main  part  of  the  resistance  is  in  the  skin  itself : 
this  is  very  greatly  lessened  by  complete  moistening  with  simple  water 
and  especially  with  lukewarm  salt  water  ;  but  even  when  this  moistening 
is  carefully  done,  the  individual  resistance  in  the  body  of  one  patient 
may  be  found  to  vary  much  from  that  of  another,  perhaps  from  varying 
degrees  of  fluid  in  the  superficial  structures. 

The  Conducting  Wires  or  Rheophores. — The  amount  of  resistance 
presented  by  the  conducting  wires  varies  according  to  their  length, 
thickness,  and  composition.  As  it  is  desirable  to  eliminate  sources  of 
confusion  and  make  comparisons  easier,  Erb's  standard  patterns  are  to 
be  recommended. 

The  Handles  or  Electrodes  require   to   be   of  various  sizes  for 
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applications  in  different  situations.  We  sometimes  require  fine-pointed 
handles,  and  at  other  times  large  flat  electrodes  for  application  to  the 
sternum  or  back:  Erb's  standards  are  termed  "fine"  =  J  cent,  in 
diameter:  "  small  "  =  1^  to  2  cent.:  **  medium"  =  4  to  5  cent.: 
*  Marge  " =5  or  6  x  10  or  12  cent.  It  is  a  matter  of  great  importance 
that  some  of  our  handles  should  be  furnished  with  an  interrupter  for 
making  or  breaking  the  circuit  without  any  further  trouble  on  our  part 
than  pressing  a  spring  :  the  reactions  obtained  only  on  opening  or  closing 
the  galvanic  circuit  can  thus  be  critically  watched.  It  is  necessary  to 
have  the  electrodes  covered  with  some  material  capable  of  absorbing 
water,  as  this  is  required  to  favour  the  conduction  through  the  skin. 

A  Commutator  for  stopping  the  current,  and  for  suddenly  reversing 
it,  should  also  be  part  of  the  apparatus  in  a  battery  for  medical 
diagnosis.  In  this  way  the  poles  can  be  changed  without  shifting  the 
electrodes. 

F ARABIC  BATTERIES. 

Of  the  two  forms  already  mentioned,  the  one  with  a  galvanic  element 
and  the  other  with  a  fixed  magnet,  it  may  be  said  that  the  former  is 
much  the  more  serviceable  instrument  both  for  diagnosis  and  treat- 
ment :  it  simply  requires  to  be  started  by  the  operator  and  it  permits 
of  much  more  precise  regulation  of  the  strength.  The  second  form, 
unless  driven  by  clockwork,  requires  some  one  to  turn  the  handle,  so  as 
to  allow  the  operator  to  have  his  two  hands  free  ;  it  is  less  under  his 
control,  and  the  current  is  very  apt  to  be  variable  and  at  times 
disagreeably  painful,  from  sudden  accessions  of  strength  :  on  the  other 
hand  such  an  instrument  is  less  liable  to  be  out  of  order  if  left  unused 
for  long  periods. 

The  Current  Induced  in  the  inner  coil  of  an  electro-magnetic 
apparatus  at  the  making  or  closing  of  the  galvanic  circuit  is  in  the 
opposite  direction  to  that  which  comes  from  the  galvanic  element  itself: 
this  current  induced  in  the  inner  coil  is  called  the  "  Extra-Current "  by 
physicists  :  its  strength  on  the  making  of  the  galvanic  circuit  is  thus 
diminished,  so  far,  by  the  strength  of  the  current  from  the  element 
itself  which  is  in  the  opposite  direction  :  on  the  breaking  of  the  circuit 
there  is  no  such  deduction  from  the  strength  of  the  current  thus 
induced.  Although  in  medical  batteries  it  is  called  the  primary  current 
it  must  always  be  borne  in  mind  that  it  is  really  a  current  induced  in 
the  coil.  The  presence  of  induced  currents  in  the  inner  coil  gives  rise,  by 
induction,  to  currents  in  the  second  or  outer  coil — alternately  in  opposite 
directions — on  their  instantaneous  occurrence  and  cessation  :  the  current 
from  the  second  or  outer  coil  is  called  the  secondary  current. 

The  terminals  from  such  induction  coils  transmit,  therefore,  currents 
in  alternately  opposite  directions  in  rapid  succession,  and  so  we  might 
suppose  that  the  original  difference  in  the  current  from  the  positive 
and  negative  poles  of  the  element  would  be  lost,  and  that  no  distinction 
in  the  poles  of  an  induction  apparatus  could  exist.  It  seems,  however, 
that  there  is  a  difference  :  this  can  be  well  shown  by  reversing  the 
poles  of  a  powerful  battery  in  connection  with  Geissler's  vacuum  tubes 
when  the  change  of  colour  at  the  poles  becomes  apparent.  The 
difference  can  even  sometimes  be  felt  in  the  physiological  action  of 
the  two  poles  on  the  muscles,  by  grasping  in  each  hand  the  electrodes  of 
an  induction  apparatus.     It  is  well,  therefore,  to  preserve  the  distinctive 
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names  of  the  poles  even  in  such  batteries.  Special  arrangements  have 
been  devised  in  medical  batteries  for  obtaining  the  induced  current 
always  in  one  direction  ;  in  such  batteries  of  course  the  positive  and 
negative  poles  are  quite  distinguishable.  (The  Uni-direction  battery  of 
Dr.  Dixon  Mann  made  by  Mottershead  &  Co.,  Manchester.) 

The  proper  regulation  of  the  strength  of  current  in  an  induction 
apparatus  is  a  matter  of  the  utmost  consequence  both  in  diagnosis  and 
treatment.  The  arrangement  by  sliding  the  coil  along  is  one  of  the  best 
methods  ;  in  proportion  as  the  outer  coil  is  brought  near  the  magnet  (in 
the  centre  of  the  inner  coil)  the  currents  in  the  outer  coil  are  in- 
tensified. (See  Fig.  39.)  Pushing  in  or  drawing  out  the  magnet  or 
bar  of  iron  within  the  inner  coil  increases  or  weakens  the  current 
in  both  coils.  Another  method  sometimes  employed  is  by  the  applica- 
tion of  a  copper  cylinder  surrounding  the  inner  coil,  the  strength  being 
lessened  as  this  cylinder  is  drawn  towards  the  magnet  within  the 
inner  coil.     These  sliding  arrangements  are  usually  graduated  so  as  to 


Fig.  39. — Induction  Coils,  with  sledjjiC  arrangement,  for  regulating  the 
strength  of  current,  and  a  graduated  scale  :  Lever  (L)  for  giving  single  shocks. 
Such  coils  may  be  driven  by  a  Bichromate  or  a  Leclanche  element. 

afford  a  rough  gauge  of  the  strength  of  the  current  employed  at  a  given 
time.  The  strength,  however,  depends  also  on  the  exact  condition  in 
which  the  element  or  elements  happen  to  be  at  the  moment  of  using  the 
battery. 

The  rapidity  of  the  interruptions  is  likewise  important,  and  they  also 
affect,  so  far,  the  strength  of  the  application  :  they  are  controlled  by 
screws  and  springs.  For  diagnostic  purposes  arrangements  for  obtaining 
single  shocks  are  often  of  value  :  this  can  be  done  roughly  by  interpos- 
ing the  finger  against  the  movements  of  the  hammer,  but  special  devices 
exist  in  some  instruments  for  this  purpose.     (See  Fig.  39,  L.) 

Of  course  a  Rheostat  may  be  used  as  in  galvanic  batteries  for  inter- 
posing graduated  resistance  and  so  regulating  in  this  way  also  the 
strength  of  the  current  as  applied.  As  yet  no  accurate  estimate  of  the 
exact  strength  of  induction  currents  is  available  in  medical  batteries. 
Scientifically,  * '  the  capacity  defined  by  the  condition  that  a  Coulomb 
charges  it  to  the  potential  of  a  volt  is  called  a  farad." 

The  strength  of  an  induction  apparatus  depends  on  the  number  and 
strength  of  the  elements  by  which  it  is  excited  :  on  the  length  and 
fineness  of  the  wire  in  the  coils ;  and  on  the  size  and  construction  of 
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the  bar  of  soft  iron  or  wires  magnetised  within  the  inner  coil.  For 
diagnostic  purposes  a  powerful  instrument  is  desirable  in  case  such  may 
be  required. 

OBJECT   OF   ELECTRICAL  TESTS. 

AVe  aim  at  ascertaining  the  condition  of  the  nerves  and 
muscles  in  their  relationship  to  electrical  stimuli.  It  is  the 
peripheral  nervous  apparatus  to  which  the  tests  are  applied 
and  concerning  which  definite  statements  can  be  made  ;  but 
we  are  enabled,  by  inferences  from  these  results,  and  from  our 
pathological  knowledge,  to  judge  at  times  of  the  condition  of 
the  central  portions  of  the  nervous  system  also. 

Sensory  Nerves. — The  nervous  system  may  be  explored  as  to 
its  sensory  and  motor  integrity  in  transmitting  electrical  stimuli. 
The  sensory  impression  conveyed  from  the  application  of  the 
faradic  current  corresponds  very  well  with  what  is  termed 
''  common  sensation,"  especially  with  painful  impressions,  and 
the  peculiar  tingling  produced  by  this  excitation  may  be  per- 
ceived as  affecting  not  merely  the  terminal  nerves  if  these  are 
locally  stimulated,  but  the  terminal  nerves  distributed  from  the 
nerve  thus  excited.  The  method  of  testing  will  be  referred  to 
presently.  Sometimes  the  special  senses  can  be  tested  with 
advantage  by  electrical  stimulation.     (See  Chap,  v.) 

With  the  galvanic  current,  we  have,  in  addition  to  a  true 
electrical  stimulation  of  the  sensory  fibres  affected  by  the  poles, 
an  irritation  from  chemical  action  in  the  skin  going  on  under 
the  electrodes. 

Motor  Nerves, — The  great  nerve  trunks  and  plexuses  may  be 
explored  as  to  their  power  of  transmitting  motor  impulses  on 
electrical  stimulation,  and  we  may  be  able  thus  to  see  the 
muscles  animated  by  the  branches  from  such  nerve  trunks 
contracting  actively ;  or  we  may  see  certain  muscles,  supplied 
by  certain  branches,  remaining  inactive,  as  in  the  case  of  an 
injury  involving  such  branches. 

Motor  Points. — The  muscles  are  found  to  be  readily  stimu- 
lated by  the  excitation,  with  either  current,  at  the  point  of 
entrance  of  the  nerve.  These  are  the  '^  motor  points  "  studied 
by  Ziemssen  and  so  important  in  the  practical  application  of 
electricity.  A  normal  response  thus  obtained,  shows  the 
integrity  of  such  terminal  branches  entering  the  muscle,  so  far 
at  least  as  the  transmission  of  electrical  stimuli  is  concerned. 

Muscles. — The  muscular  system,  however,  may  be  acted  on 
directly  by  galvanic  stimuli — individual  fibres  being  excited  by 
the  application,  apparently  quite  apart  from  any  nervous  influ- 
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ence.  But  the  preservation  of  the  nutrition  and  functional 
activity  of  the  muscle  depends  very  much  on  the  preservation 
of  nervous  connections,  and  so  the  presence  or  absence  of  mus- 


Jiranch  of  the  median  nerve 
for  the  Pronator  teres,  .. 

Palmaris  longus, 

Flexor  carpi  uhiaria, .^j 


Flexor  sublimis  digitorum 
(middle  and  ring  fingers), 


Ulnar  nerve, 

Flexor  sublimis  digitorum 
(index  and  little  finger), 

Deep  branch  of  ulnar  nerve, 

Palmaris  brevis, 

Abductor  minimi  digiti, . . . 

Flexor  brevis  minimi  digiti, 
Opponens  minimi  digiti,  . . 

Liunbricales  (2,  3,  and  4),  < 


Flexor  carpi  radialis. 

Flexor      profundus      digi- 
torum. 

Flexor  sublimis  digitorum^ 

Flexor  longus  pollicis. 
Median  nerve. 

Abductor  pollicis. 
Opponens  pollicis. 

Flexor  brevis  pollicis. 
Adductor  pollicis. 
Lumbricalis  (Ist). 


Fig.  40.— Ziemssen's  Motor  Points. 


cular  action,  even  in  a  case  of  injury  to  the  nerve,  enables  u» 
to  judge,  so  far,  of  the  profoundness  of  the  disturbance  thus 
brought  about.      Eeactions   may   be   obtained   in   paralysed 
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muscles  on  the  application  of  powerful  galvanic  currents  so  long 
as  the  muscle  is  not  hopelessly  atrophied. 

Central  Nervous  System. — The  central  nervous  system  is  less 
available  for  electric  exploration,  but  certain  lesions  at  the 


Dorsal  interossei*  -|    2 


Supinator  longus, 

Extensor  carpi  radialis  longior, 


Extensor    carpi    radialis    bre- 
vior,    

Extensor     communis     digi- 
torum,    

Extensor  indicis,   _ |^---/ 

Extensor  indicis  and  exten- )  t 

sor  ossis  metacarpi  poUicis,  )" " k"V 

Extensor     ossis     metacarpi^ .|^/ 

pollicis, )  V' 

Extensor     primi      internodii 
pollicis, 

Flexor  longus  pollicis, 


...  Extensor  carpi  ulnaris. 

Extensor  minimi  digiti. 


Extensor  indicis. 


Extensor    secundi     inter- 
nodii pollicis.  j 


Abductor  minimi  digiti. 
-'••-    ■•   '^^S Dorsal  interosseus  (4). 


Fig.  41.— Ziemssen's  Motor  Points. 


anterior  cornua  of  the  spinal  cord,  where  the  motor  roots 
emerge,  come  practically  to  resemble  lesions  of  the  motor  roots, 
or  of  the  motor  fibres  of  the  nerves  themselves.  On  the  other 
hand,  lesions  in  the  brain,  although  producing  profound  para- 
lysis, leave  the  nerves  quite  capable  of  transmitting  electrical 
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stimuli  for  a  long  time.  Hence  the  presence  and  absence  of 
perturbations  in  the  electrical  reactions  may,  at  times,  be  used 
for  inferring  the  existence  or  non-existence  of  a  central  lesion. 


METHOD   OF  TESTING. 


Polar  Method. — In  applying  tests  for  diagnostic  purposes, 
we  try  the  two  poles  separately,  and  as  a  rule  we  begin  with 
the  negative  pole  or  Kathode  :  this  applies  even  to  the  use  of 
faradic  batteries,  and  with  them  we  use  the  secondary  current. 


Anterior  crural  nerve, — .«^-  .J 

Obturator  nerve, "~" 

Sartorius, -^^B^.'* 

Adductor  longus,  -^^^ 

Branch  of    crural  nerve  to  (^ |^^^*--.V 

quadriceps  extensor  cruris,  )  "i^-- 

Crureus, ^^^^^.^ 

Branch    of    crural    nerve,    to  ^^'     j 

vastus  internus, -^t«-*| 


Tensor  fascia?  femoris  (branch 
of  superior  gluteal  nerve). 

Tensor  fascia?  femoris  (branch 
of  crural  nerve). 

Rectus  femoris. 


Vastus  extenius. 


Vastus  externus. 


Fig.  42.— -Ziemssen's  Motor  Points. 

By  means  of  a  commutator,  the  current,  of  course,  can  be 
reversed  when  desired  without  disturbing  the  position  of  the 
electrodes.  The  other  pole  is  applied  by  preference  in  the  form  of 
a  flat  electrode  of  large  size,  duly  moistened  and  held  firmly  by 
the  hand  of  the  patient,  or  by  some  other  contrivance,  over  a 
mesial  part  of  the  body,  such  as  the  sternum,  the  nape  of  the 
neck,  or  abdomen.  The  first  two  are  generally  preferred  : 
over  the  sternum  the  patient  may  hold  the  plate  pretty 
equably  himself:  or  by  a  little  padding  between  it  and  his 
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clothes  it  may  be  properly  adjusted  and  retained  :  or  at  the 
nape  of  the  neck  a  knitted  worsted  band  affords  the  desirable 
elasticity,  or  other  contrivances  may  be  resorted  to.  These 
situations  are  selected  as  being  indifferent  or  remote,  and  as 
being  equal  for  both  sides  of  the  body  in  comparative  tests. 

Nerves. — For  testing  the  nerves  of  sensation  we  use  for  the 
l^art  to  be  tested  an  electrode  in  the  form  of  a  wire  brush. 


Inferior  gluteal  nerve  for   glu- 
teus maximus, 

Oreat  sciatic  nerve, 

Long  head  of  biceps, 

Short  head  of  biceps, -^•*->/ 


Posterior  tibial  nerve, -- ^-l 

Peroneal  nerve, 

Oastrocnemius  (external  head),. 

Soleus,  


Adductor  magnus. 

Semitendinosus. 
Semimembranosus. 


Gastrocnemius  (internal 
head). 


Fig.  43.— Ziemssen's  Motor  Points. 

Erb  has  devised  an  electrode  having  a  similar  effect,  from  a 
multitude  of  conducting  points,  without  the  mechanical  irrita- 
tion of  the  wire  fibres  in  the  brush.  This  form  of  application 
requires,  of  course,  no  moistening  of  the  skin.  The  faradic 
current  is  usually  employed  for  such  purposes,  and  we  measure 
by  the  sliding  scales  already  mentioned  the  strength  required 
to  cause  a  distinct  sensation,  however  slight,  and  the  strength 
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which  gives  rise  to  actually  painful  impressions.  When  the 
two  sides  can  be  compared  in  unilateral  disease,  we  have  in 
this  method  a  pretty  reliable  basis  for  ascertaining  the  degree 
of  impairment.  No  absolute  standards  however,  can  be  laid 
down,  and  the  strength  perceived  as  painful  no  doubt  varies 
much  in  individual  cases  even  in  health. 


Gastrocnemius  (internal 
head), 


Soleus, 


Flexor  communis  digi- 
torum  longus, 


Posterior  tibial  nerve. 


Abductor  pollicis, 


Fig.  44. — Ziemssen's  Motor  Points. 

In  applying  such  tests,  with  strong  currents  at  least,  mus- 
cular contractions  may  be  produced,  and  the  patient  may  have 
the  sense  of  this  contraction  in  the  muscles  in  addition  to  the 
sensation  in  the  cutaneous  nerves.  This  is  termed  Electro- 
muscular  sensibility ;  it  varies  considerably  in  degree  in  certain 
cases. 
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The  motor  nerves  are  tested  with  both  galvanic  and  faradic 
currents.  The  Anode  is  applied,  as  before,  in  the  form  of  a 
large  plate  over  the  sternum  or  at  the  nape  of  neck.  The 
Kathode  is  applied  in  the  form  of  a  ** small"  or  "fine"  elec- 


Peroneus  longus,. . . 
Tibialis  anticus 


Extensor  longus  pol 
licis,    


Branch  of  peroneal 
nerve  for  extensor 
brevis    digitorum, 


Dorsal  interossei, 


Peroneal  nerve. 

Gastrocnemius  (exter- 
nal head). 
Soleus. 

Extensor       communis 
digitorum  longus. 


'^^^BV* Peroneus  brevis. 

--■Soleus. 

...Flexor  longus  poUicis. 


i 


Extensor  brevis    digi- 
torum. 

Abductor  minimi  digiti. 


Fig.  45.— Ziemssen's  Motor  Points. 


trode,  according  to  the  size  of  the  nerve  explored.  In  this 
case  the  electrodes  must  be  thoroughly  moistened  by  frequent 
dipping  :  with  the  galvanic  current  warm  salt  water  or  weak 
acid  is  preferred  as  greatly  favouring  the  conduction  :  with  the 
faradic  battery  simple  water  is  sufficients    Not  only  the  elec- 
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trodes,  but  the  skin  also  where  they  are  applied,  should  be 
well  moistened  or  soaked.  Any  difference  in  this  respect  may 
give  rise  to  the  appearance  of  a  difference  in  the  electrical 
reactions  when  really  there  is  none.  The  region  of  the  nerve 
trunk  where  it  is  most  superficial  is  selected  by  preference,  and 
exactly  symmetrical  spots  are  selected  for  the  comparison  of 
the  two  sides.  When  there  is  one  side  sound  we  have  here, 
of  course,  a  standard  in  the  individual  himself,  but  when  both 
sides  are  implicated  in  the  disease  we  are  driven  to  general 
comparisons  with  other  patients,  or,  better  still,  with  other 
nerves  in  the  same  patient :  thus  it  is  held  that  the  peroneal, 
the  ulnar,  the  temporo-facial,  and  the  spinal  accessory  are 
usually  stimulated  to  action  by  a  similar  strength  of  current : 
by  comparing  the  strength  required  for  the  stimulation  of  one 
of  these  with  that  required  for  another,  we  can  say,  even  when 
both  sides  are  diseased,  whether  there  is  a  notable  departure 
from  the  normal.  It  may  happen  as  a  rarity,  even  in  health, 
that  there  is  a  marked  difference  of  excitability  between  the 
two  sides  of  the  body,  due  to  a  difference  in  the  resistance  of 
the  structures,  even  after  they  have  been  fully  and  equally 
soaked  with  water.  The  proof  of  such  a  difference  may  be 
obtained  by  means  of  the  galvanometer,  and  so,  if  the  faradic 
battery  seems  to  give  such  diversities,  it  may  be  necessary  to 
test  with  the  galvanic  battery  and  a  galvanometer  in  the 
circuit  before  definitely  concluding  that  there  is  really  such  a 
difference. 

The  difference  of  the  reactions  in  this  part  of  the  investiga- 
tion is  one  simply  of  degree ;  it  is  estimated  by  the  readiness 
of  response  to  currents  of  various  strengths,  whether  galvanic 
or  faradic.  We  must  watch  the  contraction  of  the  muscles 
animated  by  the  nerve  in  question.  Sometimes  the  observer 
is  apt  to  be  misled  by  the  action  of  other  muscles,  animated  by 
quite  different  nerves,  from  the  indirect  stimulation  carried  to 
them  from  a  diffusion  of  the  current.  In  watching  the  muscu- 
lar contraction  we  must  have  a  good  direct  light  falling  equally 
on  both  sides  :  we  can  usually  secure  this  best  in  the  sitting 
posture.  We  note  the  minimum  strength  of  each  current, 
faradic  and  galvanic,  which  excites  contraction  :  or  w^e  may 
find  an  absence  of  response  even  with  the  highest  strengths  of 
the  faradic  current,  or  it  may  be  of  both  currents.  Occasion- 
ally in  disease  the  nerves  show  an  increased  excitability,  but 
much  more  commonly  there  is  a  diminution  or  abolition. 

In  using  the  faradic  current  the  electrode  may  be  applied  for 
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a  few  seconds,  or  lifted  and  reapplied  as  may  seem  necessary 
to  assure  ourselves  of  the  muscular  action ;  or  single  shocks 
may  be  passed  by  using  the  arrangement  for  this  purpose  pos- 
sessed by  some  batteries  (see  Fig.  39),  or  the  finger  may  be 
used  to  regulate  the  action  of  the  vibrating  hammer,  or  inter- 
rupting handles  or  commutators  may  be  used  for  cutting  off  and 
joining  the  circuit.  With  the  faradic  current  during  the  con- 
tinuance of  its  passage,  the  muscle  contracts,  and,  if  pro- 
longed, it  becomes  tetanised. 

With  the  galvanic  current  the  reaction  of  the  muscles  is 
obtained  (with  ordinary  strengths  of  battery  at  least)  only  at 
the  moment  the  current  begins  to  pass  and  the  moment  it 
ceases — i.e.,  at  the  *'  closure  "  or  *'  making  "  of  the  circuit  and 
at  the  "  opening  "  or  "  breaking  "  of  it.  This  can  be  readily 
demonstrated  by  taking  one  electrode  in  one  hand  and  dipping 
the  other  into  a  basin  with  salt  water  containing  the  other 
electrode  :  at  the  moment  of  putting  the  hand  in  there  is  a 
shock  and  muscular  contraction,  and  also  at  the  moment  of 
withdrawing  it :  during  a  steady  immersion  of  the  hand  there 
may  be  a  tingling  sensation  but  no  shock  or  muscular 
twitching.  This  is  a  point  which  it  is  very  desirable  for  the 
student  to  ascertain  by  experiment,  as  it  is  important  both  in 
diagnosis  and  treatment. 

The  facility  with  which  the  shock  occurs  depends  on  various 
circumstances  : — the  strength  of  the  current ;  which  pole  is 
applied ;  the  suddenness  with  which  the  circuit  is  made  or 
broken ;  and  this  sudden  change  is  of  course  intensified  by  the 
previous  passage  of  a  current  for  a  little  time  in  the  opposite 
direction,  so  that  sudden  reversings  of  the  current  by  a  com- 
mutator afford  powerful  stimuli.  The  importance  of  sudden 
closures  and  openings  of  the  circuit  calls  for  the  use  of  inter- 
rupting handles,  so  that  the  electrode  duly  moistened  may  be 
firmly  pressed  over  the  spot,  and  then  the  circuit  closed  or 
opened  by  the  handle  as  desired.  The  firmness  of  pressure 
with  which  the  electrode  is  applied  to  the  skin  influences  the 
facility  of  the  conduction  of  the  current  very  much,  and  so  it 
follows  that  the  gradual  application  of  pressure,  or  the  sliding  of 
the  electrode  up  cautiously  from  the  thick  cuticle  to  the  thinner 
skin  over  the  part  tested,  lessens  the  suddenness  with  which 
the  change  in  the  nerve  is  produced  by  the  electrical  stimula- 
tion, and  so  lessens  the  readiness  of  the  muscular  response. 
In  applying  or  removing  a  soft  sponge  we  have  of  course  vary- 
ing degrees  of  this  suddenness,  and  this  introduces  confusion 
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in  the  comparison  of  our  results :  with  an  electrode  held  on 
firmly,  and  with  the  circuit  closed  or  opened  suddenly  by 
metal  connections,  we  are  afforded  means  for  a  fair  comparison. 

''  Localised  Electrisation  "  of  the  Muscles  is  effected 
in  two  ways.  In  searching  with  an  electrode  over  a  limb,  we 
find  certain  "  points  of  election  "  where  the  application  at  once 
excites  the  contraction  of  a  given  muscle,  or  of  a  definite  por- 
tion of  it  in  the  event  of  its  being  a  large  one.  These  are  the 
'^  motor  points  "  of  Ziemssen,  and  have  been  shown  to  be  the 
entrance  points  of  the  nerves  to  the  muscles.  They  can  be 
learned  by  a  little  practice  on  a  limb,  but  considerable  guid- 
ance is  afforded  by  the  diagrams  given  by  Ziemssen,  some  of 
which  are  here  reproduced.  We  avail  ourselves  of  these 
points  in  stimulating  the  muscles  by  the  pole  of  either  the 
faradic  or  the  galvanic  battery.  As  before,  we  test  with  the 
faradic  current  before  the  galvanic,  and  as  before  we  use  the 
Kathode  or  negative  pole  first.  We  note  the  minimum  strength 
with  which  the  muscles  can  be  excited,  and  of  course  we  notice 
which  muscles  or  which  group  of  muscles  respond  to  our 
stimulus  and  which  do  not. 

With  the  galvanic  current  we  proceed  to  ascertain  which 
pole  ("  Kathode"  or  "Anode")  over  a  "motor  point "  gives  a 
muscular  contraction  with  the  least  strength  of  current,  and 
whether  this  response  occurs  more  readily  with  the  "  closing  " 
or  the  "  opening  "  of  the  circuit. 

In  health  the  order  is  : — 

(1)  The  minimum  strength  of  current  gives  with  Kathode, 

on  Closing  the  circuit,  a  Contraction. 
'(2)  Applying  more  strength,  we  next  get  with  Anode,  on 

Opening  the  circuit,  a  Contraction. 

(3)  With  about  the  same  strength,  with  Anode,  on  Closing 
the  circuit,  a  Contraction. 

(4)  Lastly,  on  using  still  greater  strength,  with  Kathode,  on 

Opening  the  circuit,  a  Contraction. 
By  taking  the  initial  letters  of  the  important  words  in  the 
above,  we  have  symbols  which  stand   thus,  as  the  order  of 
facility  with  which  contractions  are  produced  in  health  : — 

(1)  K.  C.  C  =Kathodic  Closure  Contraction.^ 
{  (2)  A.  0.  C.  =  Anodic  Opening  Contraction. 
(  (3)  A.  C.  0.  =  Anodic  Closure  Contraction. 

(4)  K,  0.  (7.  =  Kathodic  Opening  Contraction.^ 

^  Sometimes  written  (7.  C,  C.  and  C.  O,  (\     (See  footnote  next  page.) 
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By  using  very  strong  currents  in  healthy  subjects  we  may 
(1)  with  Kathodic  Closure  produce  Tetanus  of  the  muscle;  (2) 
with  Kathodic  Opening  a  slight  Contraction  ;  (3)  with  Anodic 
Closure,  and  (4)  with  Anodic  Opening  a  stronger  Contraction. 
In  symbols  1  this  is  expressed  thus  : — (1)  K.  C.  Te. ;  (2)  K.  0, 
0.;  (3)  A.  a  C/;  (4)  A.  0.  C 

Sometimes  we  have  phenomena  produced  both  of  a  sensory 
and  motor  character  with  Duration  of  the  current ;  this  is 
expressed  by  the  symbol  D.  Thus  K.  D.  Te.  would  indicate 
the  occurrence  of  Tetanus  in  the  muscle  during  the  passage  of 
the  current  at  the  Kathode.^ 

Qualitative  Changes  in  Eeactions. — We  may  have  in 
diseased  conditions  alterations  in  the  electrical  reactions,  not 
merely  of  a  quantitative  character,  i.e.,  either  excessive  or 
diminished  for  a  given  strength  of  current,  but  we  may  have 
also  QUALITATIVE  alterations.  The  qualitative  changes  may 
show  themselves  by  presenting  an  altered^  series  of  reactions  in 
respect  of  the  two  poles  and  their  occurrence  at  the  opening  or 
closing  of  the  circuit :  thus  we  may  find  the  Anodic  Closure 
Contraction  as  readily  obtained  as  the  Kathodic  Closure  Con- 

1  If  **  Cathode  "  is  used  instead  of  '*  Kathode  "  we  have  G.  C.  C.  :  C.  O.  C.  : 
C,  C.  Te. :  C.  O.  C.  instead  of  the  letters  in  the  text.  (See  footnote  last 
page  and  also  next  footnote. ) 

2  The  symbols  used  for  electrical  reactions  were  originally  introduced  in 
Germany,  and  unfortunately  there  is  some  confusion  when  the  initials  of  the 
English  equivalents  are  substituted  for  the  initials  of  the  German  words. 
Even  in  English  writings  the  forms  Kathode  and  Cathode  are  both  used,  and 
so  we  may  have  either  K.  or  C,  or  Ka.  or  Ca.  By  using  K.  for  Kathode,  we 
lessen  the  confusion  from  a  repetition  of  C.  for  ** Closure"  and  also  for 
"Contraction." 

A.  or  -471.  =  Anode:  K.  or  C.  or  Ka.  or  Ca.  -Kathode  or  Cathode:  C.  = 
Closure  of  the  circuit  (or  making  it) :  O.  =  Opening  of  the  circuit  (or  breaking 
it):  C  =  Contraction  of  a  muscle:  C' and  C."=  very  marked  and  still  more 
accentuated  Contractions  :  T.  or  Te.  =  Tetanus  of  a  muscle  :  S.  ==  Sensation 
produced  on  stimulating  sensory  nerves  :  Z>.  =  Duration  of  the  current,  as 
opposed  to  mere  closing  and  opening  of  the  circuit.  The  musical  symbols 
<  =*  (crescendo  and  diminuendo)  indicate  increase  and  diminution  :  they  are 
used  to  express  the  increasing  or  diminishing  loudness  in  the  sounds  produced 
on  electrical  stimulation  of  the  auditory  nerve  :  they  are  also  used  to  show 
the  relationship  of  one  reaction  of  muscle  being  greater  than  another  (thus 
A*  G.  G.  ==-  K,  G.  G.  =  the  Anodic  Closure  Contraction  becoming  greater  than 
the  Kathodic  Closure  Contraction).  R.  .D.  =  ' * Keaction  of  Degeneration" 
(see  page  293). 

The  German  symbols  may  be  also  found  at  times  even  in  English  books, 
and  they  are  repeated  here  from  the  last  edition  of  this  manual :  ^.=Anode  : 
Ka.  =  Kathode  :  S.  =  Schliessung  or  closing  of  the  circuit :  O.  =  Oeffnung  or 
opening  of  the  circuit:  <^.  =Zuckung  or  contraction  or  twitching:  Z.'  =  the 
accent  indicates  intensification :  2.  =  the  small  letter  indicates  a  feeble  con- 
traction :  Te.  =  Tetanic  contraction  :  Kl.  =  Klang  or  sound. 
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traction  instead  of  requiring  more  battery  power ;  it  may  even 
be  produced  with  a  less  strength  of  current  than  the  other. 
But  further,  we  may  have  alterations  in  the  manner  of  the  contrac- 
tion :  the  muscle  may  respond  to  the  galvanic  stimulant,  and 
may  indeed  act  with  a  very  low  power  of  the  battery  current, 
but  instead  of  the  normal  sudden  twitch,  the  contraction  may 
be  slow  and  long-drawn,  resembling  somewhat  the  vermicular 
contraction  of  the  organic  muscles. 

Reaction  of  Degeneration  (R.D.)  is  an  interesting  and 
important  phenomenon.  "  It  is  characterised  in  the  main  by 
diminution  and  loss  of  the  faradic  and  galvanic  irritability  of 
the  nerves,  and  the  faradic  irritability  of  the  muscles,  while  the 
galvanic  irritability  of  the  muscles  persists,  is  sometimes  con- 
siderably increased,  and  is  always  changed  qualitatively  in  a 
definite  manner."     (Erb.) 

Almost  immediately  after  the  lesion  occurs  which  gives  rise 
to  this  reaction  we  have  a  sudden  and  usually  very  great 
reduction  of  the  muscular  response  both  to  the  faradic  and 
galvanic  current  as  applied  to  the  nerves ;  often  indeed  within 
a  week  or  two  weeks  no  response  can  be  obtained. 

The  same  result  is  found  on  trying  to  faradise  the  muscles  : 
very  often  no  response  can  be  obtained  at  all :  sometimes  there 
may  be  very  slight  contractions  with  very  strong  currents. 
But  with  the  galvanic  current  applied  to  the  muscles  (although 
a  slight  diminution  may  be  noticed  for  the  first  week)  we  have 
not  only  a  response  to  currents  of  moderate  intensity,  but  a 
preternaturally  ready  response  to  very  weak  currents.  Con- 
currently we  have  alterations  in  the  series  of  polar  reactions, 
in  particular  the  Anodic  Closure  Contraction  being  as  readily 
produced,  or  even  more  readily,  than  the  Kathodic  Closure 
Contraction  :  and  further,  we  have  the  slowness  and  long- 
drawn  character  of  the  muscular  contraction  already  noticed. 
We  have  then  (1)  loss  of  faradic  and  galvanic  excitability  of 
the  nerves  :  (2)  absence  of  faradic  excitability  in  the  muscles  : 
(3)  increased  galvanic  excitability  of  the  muscles  (early  induced 
and  lasting  for  a  period  of  weeks  at  least) :  (4)  divergence  from 
the  normal  series  of  polar  reactions  with  the  galvanic  current, 
as  regards  the  relative  readiness  with  which  contractions  are 
excited  :  (5)  a  slow  or  long-drawn  contraction  of  the  muscle 
instead  of  the  normal  lightning-like  twitch. 

A  partial  form  of  the  **  Reaction  of  Degeneration  "  has  also 
been  described  by  Erb  :  the  phenomena  are  less  marked  and 
somewhat  confusing  :  in  particular  there  may  be  a  preservation 
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of  the  faradic  excitability,  combined  with  the  peculiar  changes 
of  polar  reaction  under  the  galvanic  current  already  described, 
and  with  the  latter  a  slowness  in  the  muscular  contraction 
perhaps  only  recognisable  by  a  practised  eye.  The  reaction  of 
degeneration  may  continue  to  be  present  after  the  muscles 
concerned  have  recovered  voluntary  action,  and  occasionally 
a  reaction  of  degeneration  may  be  detected  (in  lead  paralysis) 
before  marked  loss  of  power  has  appeared. 

The  explanation  of  the  "  Reaction  of  degeneration  ''  has  not 
yet  been  fully  made  out,  but  the  preservation  of  galvanic  con- 
tractility with  the  loss  of  faradic  contractility  seems  to  depend 
on  the  extremely  short  duration  of  induction  currents.  From 
their  extremely  short  duration,  the  faradic  currents,  while 
potent  for  the  stimulation  of  health}^  nerves,  seem  unable  to 
act  directly  on  muscle  :  the  galvanic  current  can,  however, 
stimulate  muscles  directly  :  but  even  with  this  form,  if  the 
currents  be  interrupted  with  great  rapidity  (say  50  in  a  second), 
we  find  an  absence  of  muscular  contraction  under  the  condi- 
tions described  as  furnishing  the  reaction  of  degeneration. 
Why  the  excitability  of  the  muscle  should  be  absolutely 
increased  in  the  early  stage  of  this  reaction  is  not  so  clear : 
probably  the  changes  going  on  in  the  muscle  itself  bring  about 
this  alteration, 

SIGNIFICANCE  OF  ELECTRICAL  REACTIONS. 

The  significance  of  electrical  reactions  as  regards  the  sensory 
nerves  does  not  require  special  notice  (see  p.  282),  and  the 
subject  of  anaesthesia  has  been  already  discussed  elsewhere 
(p.  189).  Cases  with  actually  increased  excitability  on  galvanic 
and  faradic  stimulation  of  nerve  and  muscle  are  few  in  number, 
and  probably  have  not  always  been  actually  present  even  when 
reported.  A  few  cases,  however,  with  this  reaction  seem  to 
occur  at  times  in  the  early  stages  of  cerebral  paralysis  and 
possibly  in  the  incipient  stages  of  some  inflammatory  affections 
of  the  spinal  cord  also.  This  phase  is  usually  of  very  short 
duration.  In  tetany  the  increased  excitability  seems  to  be 
well  authenticated,  and  it  has  been  alleged  with  less  weight  of 
evidence  in  chorea.  In  all  these  cases  there  may  be  presumed 
to  exist  a  transient  stage  of  preternatural  excitability  of  the 
nervous  centres. 

The  chief  interest  in  this  inquiry  arises  from  the  electrical 
reactions  affording  indications  of  the  state  of  nutrition  of  the 
motor  nerves  and  muscles.     The  results  thus  obtained  have 
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therefore  a  certain  relationship  with  the  examination  of  the 
muscles  by  the  finger  and  eye.  (See  p.  206.)  The  electrical 
reactions  and  the  nutrition  of  the  muscles  are  both  dependent 
on  their  nervous  connection  with  the  spinal  cord  through  the 
efferent  nerves  :  hence  we  have  here  a  certain  relationship  also 
with  the  results  obtained  on  testing  the  nervous  loop  concerned 
in  reflex  actions.  (See  p.  211.)  But  we  must  remember  that 
the  power  of  conducting  electrical  stimuli  and  of  transmitting 
voluntary  impulses  from  the  nervous  centres  are  not  synony- 
mous. In  a  nerve  which  has  been  cut  both  functions  are  lost ; 
but  in  a  nerve  regenerated  there  viay  be  a  restoration  of 
voluntary  power  and  yet  no  transmission  of  electrical  excita- 
tion. The  student  must  also  remember  that  there  may  be  the 
most  perfect  response  to  electrical  stimuli  for  a  long  time  in 
cases  presenting  hopeless  forms  of  paralysis  from  destructive 
lesions  in  the  brain  or  spinal  cord.  The  following  theoretical 
considerations  may  help  him  to  follow  the  subject  as  at  present 
understood.  So  long  as  the  nervous  connections  of  the  muscles 
with  the  anterior  horns  of  the  grey  matter  of  the  cord  remain 
perfect,  the  electrical  reactions  are  but  little  affected  :  hence 
they  may  be  preserved  for  a  very  long  period,  for  example,  in 
cases  of  paralysis  from  cerebral  lesions,  till  disuse  and  the 
resulting  atrophy  in  nerve  and  muscle  have  brought  about 
secondary  changes.  In  cases  of  hemiplegia,  therefore,  and  in 
many  serious  cerebral  lesions  we  have  the  reactions  but  little 
affected. 

In  hysterical  paralysis  the  electrical  reactions  are  normal, 
and  of  course  the  same  is  the  case  in  patients  who  simulate 
paralytic  affections.  But  even  in  gross  destructive  lesions  of 
the  grey  matter  of  the  spinal  cord,  the  motor  nerves  above  and 
below  the  affected  area  may  still  preserve  their  connections 
with  the  anterior  horns  unimpaired,  and  so  the  muscles  ani- 
mated by  these  nerves  may,  just  as  in  cerebral  lesions,  continue 
to  react  normally  till  secondary  changes,  from  disuse  or  from 
spread  of  the  disease  in  the  cord,  have  been  set  up.  The 
nerves,  however,  in  direct  connection  with  the  destroyed  area 
in  a  spinal  lesion  have  of  course  their  electrical  reactions 
implicated.  Again,  extensive  disease  of  the  white  columns  of 
the  cord  may  exist  without  much  disturbance  of  the  electrical 
reactions,  inasmuch  as  these  lesions  often  exist  without  any 
great  tendency  to  implication  of  the  anterior  horns.  Hence, 
even  in  bad  forms  of  locomotor  ataxy  and  in  spastic  paralysis, 
we  may  have  a  good  response  to  electrical  stimuli.     We  must 
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remember,  however,  that  some  spinal  affections,  beginning 
elsewhere,  may  extend  their  influence  to  the  grey  matter,  and 
so  we  may  find  changes  in  the  electrical  reactions  developed 
in  time. 

We  can  equally  understand,  in  view  of  the  relationship  of 
the  nerves  and  muscles  to  the  anterior  cornua  already  sub- 
mitted, why  in  sections,  lacerations,  or  other  serious  injuries  of 
the  nerve  trunks  the  electrical  reactions  are  affected.  In  such 
injuries  we  have  a  rapid  abolition  of  farado-  and  galvano-con- 
tractility  in  the  nerves,  a  complete  loss  of  farado-contractility 
in  the  muscles,  and  the  rapid  development  of  the  *^  Reaction  of 
degeneration,"  already  described.  (See  p.  293.)  But  the  in- 
juries may  be  less  severe,  although  sufficient  to  cause  paralysis, 
and  as  these  occur  in  all  degrees,  we  may  have  various  grada- 
tions, from  complete  loss  of  electrical  reactions  to  almost  com- 
plete preservation  of  them.  Thus  in  paralysis  of  the  arm  from 
pressure  during  a  heavy  sleep,  or  from  the  use  of  crutches,  the 
muscles  may  respond  perfectly  :  in  such  cases  the  actual  in- 
jury to  the  structure  of  the  nerve  is  no  doubt  usually  trifling  : 
even  then  abolition  of  conductivity  of  the  nerve  higher  up,  on 
stimulating  the  brachial  plexus,  has  sometimes  been  made  out. 

Closely  allied  to  traumatic  paralysis  is  the  paralysis  of  the 
facial  nerve  from  destructive  ear  disease  involving  the  l)ones  : 
and  we  have  here  similar  electrical  reactions.  But  we  may 
have  a  form  of  facial  paralysis  from  a  less  severe  injury  com- 
parable to  that  produced  by  pressure,  of  which  mention  has 
been  made  in  the  case  of  the  arm  ;  but  the  serious  character  of 
the  pressure  in  the  case  of  the  facial  nerve  results  from  the 
constricting  influence  of  inflammatory  processes  squeezing  the 
nerve  against  its  bony  canal,  as  in  the  rheumatic  and  syphilitic 
affections  of  the  facial  nerve.  As  this  injurious  pressure  may 
have  all  degrees  of  intensity,  we  may  have  in  slight  cases 
almost  no  alteration  of  the  reactions,  or  in  bad  cases  the 
"  Reaction  of  degeneration,"  and  other  resemblances  to  the 
phenomena  resulting  from  a  divided  nerve  :  intermediate  be- 
tween these  extremes  we  may  have  various  degrees  ot 
diminished  faradic  excitability.  It  is  clear,  therefore,  that 
under  certain  circumstances  the  electrical  reactions  aid  us  in 
prognosis,  the  slighter  lesions  as  indicated  by  this  test  being 
more  quickly  recovered  from.  In  a  few  cases  of  facial  paralysis 
of  another  class  the  electrical  reactions  aid  the  diagnosis,  in 
distinguishing  a  peripheral  from  a  more  grave  central  lesion  of 
this  nerve  :   the  bad  response  to  electrical  stimuli  may  thus 
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afford  grounds  for  a  relatively  good  prognosis,  because  in  cere- 
bral forms  of  paralysis  of  this  nerve  the  faradic  excitability 
is,  as  usual,  preserved  unless  in  some  cases  of  "  nuclear " 
lesion.     (See  pp.  197,  198.) 

Morbid  processes  of  various  kinds  and  the  destructive  in- 
roads of  malignant  tumours  may  of  course  destroy  the  trunk 
of  a  nerve  in  any  part  of  its  course,  and  so  give  rise  to  electri- 
cal reactions  resembling  those  found  in  traumatic  paralysis. 
But  diseased  processes  in  the  nervous  system  itself  may  pro- 
duce lesions  practically  equivalent  to  a  traumatic  injury, 
although  higher  up  than  the  mere  nerve  trunk.  In  infantile 
paralysis  we  have  a  lesion  in  the  anterior  cornua  of  the  spinal 
cord,  which,  by  its  destructive  influence  on  the  large  cells  and 
tissues  there,  cuts  off  the  motor  roots  of  the  spinal  nerves  from 
the  connection  which  is  so  important  for  the  nutrition  of  the 
muscles ;  hence  the  rapid  wasting  in  this  disease ;  hence  also 
the  rapid  change  in  electrical  reaction.  In  this  disease,  as  in 
bad  cases  of  facial  paralysis,  we  get  results  similar  to  those 
found  in  divided  nerves,  and  the  "  Reaction  of  degeneration  " 
is  very  common,  at  least  in  bad  cases,  and  is  rapidly  developed. 
But  the  wasting  and  the  electrical  changes  do  not  afiect  the 
whole  limb  indiscriminately:  special  groups  of  muscles  are 
selected,  for  reasons  which  are  not  clear,  but  in  connection 
with  which  Ferriers  investigations  on  the  roots  of  the  spinal 
nerves  have  some  bearing.     (See  foot-note,  p.  203.) 

In  grave  forms  of  myelitis  affecting  the  grey  matter  of  the 
cord  we  can  understand  the  great  diminution  of  the  electrical 
reactions,  and  indeed  there  may  be  complete  absence  of  con- 
traction with  either  faradic  or  galvanic  current.  We  must 
remember,  however,  that  in  equally  serious  disease  of  the 
spinal  cord  we  may  have  good  electrical  reactions  in  connection 
with  nerves  not  directly  springing  from  the  diseased  area. 
(See  p.  295.) 

In  progressive  muscular  atrophy  (although  possibly  the 
lesion  is  in  the  anterior  horns)  the  electrical  reactions  are  less 
altered :  we  often  have  indeed  a  diminution  in  the  response, 
but  this  seems  so  far  explicable  by  the  diminished  bulk  of  the 
muscle;  later  in  the  case,  according  to  some,  there  may  be  a 
partial  *'  Reaction  of  degeneration."  Similar  remarks  apply  to 
bulbar  paralysis. 

The  altered  reaction  of  the  nerves  and  muscles  in  the  par- 
alysis from  lead  poisoning  is  probably  due  to  the  influence  of 
the  peripheral  neuritis  cutting  off  more  or  less  completely,  for 
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a  time  at  least,  the  connection  with  the  cord.  It  is  very  com- 
mon in  such  cases  to  have  great  loss  of  farado-excitability  or 
abolition  of  it  altogether,  with  the  "  Reaction  of  degeneration  " 
well  marked.  Here  also,  as  in  facial  paralysis,  the  different 
degrees  of  reaction  are  verj^  great,  and  for  similar  reasons  the 
electrical  reactions  guide  the  prognosis,  the  recovery  being 
much  quicker  when  the  loss  of  faradic  excitability  is  slight. 
In  som.e  cases  alcoholic  paralysis  simulates  lead  poisoning  in 
the  electrical  reactions  as  well  as  in  affecting  the  extensors, 
and  the  explanation  is  no  doubt  similar. 

In  pseudo-hypertrophic  muscular  paralysis  the  faradic  ex- 
citability is  preserved  till  the  case  is  far  advanced  and  the 
muscles  much  destroyed,  but  owing  to  the  wasting  being 
greater  than  might  be  supposed,  and  owing  to  the  resistance 
from  the  excess  of  adventitious  tissues,  the  reactions  often 
appear  diminished,  both  as  tested  over  the  nerves  and  over  the 
muscles,  but  particularly  in  the  latter  case. 

The  two  great  advocates  of  the  Galvanic  and  Faradic  forms  of  electricity 
respectively  are  Remak  and  Duchenne. — Remak,  '*Galvano-Therapie  der 
Nerven  und  Muskel-Krankheiten,"  Berlin,  1858. — Duchenne,  "  D'electrisation 
localisee,"  3^  edition,  Paris,  1872  :  portions  of  this  great  work  have  been  trans- 
lated by  Dr.  Poore  for  the  New  Sydenham  Society,  London,  1883  :  Dr.  Tibbits 
had  translated  the  portion  on  instruments,  London,  1871. 

Students  not  familiar  with  electrical  experiments  would  do  well  to  read 
and  practise  the  experiments  given  in  an  admirable  series  of  lessons  by  Dr. 
De  Watte ville,  "  Practical  Introduction  to  Medical  Electricity,"  2nd  edition, 
London,  1884  :  this  book  can  be  recommended  for  instructions  in  the  diagnos- 
tic and  therapeutic  uses  of  electricity. 

Erb,  "Electro-therapeutics,"  in  Ziemssen's  "  Handbook  of  General  Thera- 
peutics," Vol.  VI. :  translated  by  Dr.  De  Watteville,  London,  1887:  important 
works  bearing  on  this  subject  by  Erb  are  also  available  for  English  readers  in 
the  translation  of  Ziemssen's  Cyclopiedia. — Bartholow  (R.),  "Medical  Elec- 
tricity," Edinburgh,  1888. — Liebig  and  Rohe,  "Practical  Electricity  in  Medi- 
cine and  Surgery,"  London,  1890. — Beard  and  Rockwell,  "  Practical  Treatise 
on  Medical  and  Surgical  uses  of  Electricity, "  2nd  edition,  London,  1888. — 
M'Clure  (H.),  "On  Static  Electricity  in  Medicine,  and  Apostoli's  Method* 
in  the  Treatment  of  Uterine  and  Periuterine  Disease,"  London,  1889. — Ziems- 
sen  (H.),  *'  Die  Electricitat  in  der  Medicin,"  5^  Aufl.  Berlin,  1887.— A.  Hughes 
Bennett,  "Practical  Treatise  on  Electro-Diagnosis,"  London,  1882. — Althaus, 
"Medical  Electricity,"  3rd  Edition,  London,  1873. —Tibbits,  "How  to  use  a 
Galvanic  Battery,"  London,  1877:  Dr.  Tibbits  translated  a  portion  of  Du- 
chenne's  work  dealing  with  instruments,  London,  1871 :  also,  "Electrical  and 
Anatomical  Demonstrations,"  London,  1887:  he  has  likewise  published  a 
pamphlet  on  "Static  Electricity,"  London,  1886.— The  works  of  Meyer; 
Onimus  ;  and  Rosenthal  und  Bernhardt  may  also  be  mentioned. 
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CHAPTER  VIII. 
INSANITY. 

BEFOEE  considering  the  forms  of  insanity,  it  is  desirable 
that  the  meaning  of  certain  terms,  which  are  of  constant 
use  in  describing  mental  disorders,  should  be  clearly  under- 
stood.    These  are — 

Illusions,  Hallucinations,  and  Delusions. — Illusion 
and  Hallucination  have  reference  only  to  disordered  perceptions. 
Both,  separately  or  together,  may  exist  without  insanity.  In 
order  to  the  occurrence  of  an  Illusion  a  real  impression  must 
be  produced  on  the  sensorium ;  but  this  impression  appears  in 
consciousness  as  very  different  from  the  actual  fact.  The  im- 
pression in  most  cases  comes  from  without,  and  is  transmitted 
through  one  or  otli^r  of  the  senses,  (by  far  the  most  frequently 
through  those  of  hearing  and  sight);  but  it  may  spring  from 
one  of  the  internal  organs.  On  the  other  hand,  an  Hallucin- 
ation arises  when  no  impression  has  been  produced  on  any  of 
the  senses,  and  it  is  equally  independent  of  visceral  sensations. 
It  is  entirely  a  new  creation  due  to  an  abnormal  condition  of 
the  sensorium  itself  The  varying  morbid  states  of  this  great 
centre,  or  of  these  great  centres  of  sensation,  seem  in  the 
consciousness  of  the  individual  to  be  impressions  that  have 
come  in  natural  course  from  the  organs  of  special  or  general 
sensation.  Briefly  expressed.  Illusions  are  objective  in  rela- 
tion to  the  sensorium,  whereas  Hallucinations  are  subjective. 
Thus,  if  a  human  voice  be  heard  by  one  when  others  hear  only 
the  tolling  of  a  bell,  that  is  an  Illusion ;  but  should  it  be 
heard  when  there  is  no  sound  of  any  kind,  that  is  an  Halluc- 
ination :  and  so  with  the  other  senses.  It  is  sometimes  diffi- 
cult to  distinguish  between  these  two  forms  of  morbid  percep- 
tion, especially  when  they  relate  to  general  sensation.  What- 
ever their  origin,  should  the  patient's  reason  still  enable  him 
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to  discard  them  as  false  and  unsound,  he  is  sane  in  relation  to 
them ;  and  this  frequently  happens  with  illusions,  although 
seldom  with  hallucinations.  If  he  cannot  be  convinced  of 
their  unreality  he  is  very  generall}"  insane,  but  not  always, 
as  early  training,  peculiar  religious  views,  and  other  special 
circumstances  may  account  for  the  apparent  mental  unsound- 
ness. 

Delusion,  strictly  regarded,  pertains  exclusively  to  the 
highest  mental  functions,  and  has  no  direct  connection  with  sen- 
sation in  any  form.  A  man  who  asserts  that  he  is  ten  thousand 
years  old,  or  that  he  is  the  Almighty,  labours,  therefore,  under 
Delusion  proper.  But  though  the  term  is  occasionally  em- 
ployed in  this  restricted  sense,  to  distinguish  it  from  those 
already  described,  it  is  also  commonly  used  generically  to 
include  them  all.  It  may  thus  be  correctly  applied  to  either 
Illusions  or  Hallucinations,  if  they  are  the  result  of  a  disease, 
and  are  not  corrected  by  reason. — In  a  court  of  law,  as  a 
matter  of  expediency,  it  is  advisable  to  avoid  the  latter  terms, 
and  to  designate  all  morbid  ideas  of  lunatics  as  "  insane 
delusions " ;  the  word  delusion  by  itself  being  often  popularly 
used  to  describe  a  mere  unfounded  belief. 

The  chip^f  forms  of  Insanity,  according  to  the  best 
established  classification,  are  Mania,  Melancholia,  Monomania, 
Dementia,  and  Idiocy ;  and  besides,  there  are  several  important 
varieties  which  will  be  briefly  described.  Mania  implies  con- 
siderable general  excitement,  which  is  usually  accompanied 
by  incoherence  of  ideas,  delusions,  and  violent  conduct;  but 
there  are  varieties  of  mania  without  incoherence  or  distinct 
delusions.  In  Melancholia  there  is  mental  depression  with 
delusion  generally  limited  to  one  or  to  a  small  number  of 
subjects.  There  is  also  simple  melancholy  without  delusion. 
In  Monomania  there  is  no  depression,  but  generally  exaltation 
or  perversion  of  feeling ;  delusion  is  restricted  to  one  or  (much 
more  commonly)  to  a  small  number  of  subjects,  all  of  the  same 
character ;  but  the  intellect,  although  often  wonderfully  clear 
and  acute  in  other  directions,  is  not  altogether  free  outside  the 
morbid  circle.  In  Dementia  the  powers  of  the  mind,  previously 
of  average  vigour,  are  enfeebled  or  destroyed.  In  Idiocy  the 
original  mental  development  has  fallen  far  short  of  the  normal 
standard,  either  through  a  congenital  cause  or  one  occurring  in 
early  childhood.     Imbecility  is  this  state  in  a  minor  degree. 

Premonitory  mental  symptoms  almost  always  precede  an  attack 
of  any  of  the  acquired  forms  of  insanity.     These  are  to  be 
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looked  for  in  disturbance  of  the  emotional  powers  rather  than 
in  an  abnormal  state  of  the  intellect, — the  latter  condition 
being  subsequent  to  the  former.  There  is  usually  a  preliminary 
period  of  depression,  and  this  is  often  seen  even  where  the 
fully  pronounced  derangement  is  a  state  of  excitement.  The 
patient  has  a  vague  feeling  of  discomfort,  of  mental  weariness 
and  pain.  There  is  unwonted  irritability  ;  trifles  that  would 
formerly  be  unheeded  now  fret  and  worry ;  those  most  loved 
and  bound  by  the  closest  ties  of  kindred  are  regarded  with 
suspicion,  jealousy,  and  aversion  ;  a  feeling  of  baseless  appre- 
hension, and  sometimes  a  painful  anticipation  of  insanity,  are 
experienced  :  unusual  vacillation  of  purpose  may  be  a  feature  ; 
and  the  sufferer,  particularly  in  the  premonitory  stage  of 
melancholia,  may  likewise  have  a  weariness  of  the  world,  and 
a  longing  for  death.  Such  feelings  and  dispositions  in  various 
combinations  form  the  foundation  of  morbid  sentiment  on 
which  delusion,  in  its  varied  forms,  is  based.  In  some  cases  of 
mania,  however,  there  is  no  preliminary  depression  and  the 
initiatory  stage  is  one  of  gradually  increasing  excitement. 

Mania. — In  acute  mania  the  preliminary  stage  of  depression 
with  irritability,  should  it  exist  at  all,  is  not  generally  of  long 
duration.  About  the  period  when  it  is  giving  place  to  excite- 
ment there  is  occasionally  a  general  susceptibility  of  the  nervous 
system,  characterised  by  exceeding  sensitiveness  to  sharp  and 
loud  noises,  and  to  bright  light,  and  also  by  a  disposition  to 
sudden  and  violent  starting  of  the  legs  and  even  the  whole 
frame,  especially  when  about  to  fall  asleep.  Some  people  are, 
however,  subject  to  similar  startings  in  a  minor  degree  from 
slight  causes,  such  as  derangement  of  the  digestive  system, 
and  many  epileptics  suffer  from  them  in  the  intervals  between 
the  fits. 

The  mental  excitement  may  show  itself  very  gradually,  or  it 
may  be  quite  sudden  in  its  onset.  The  disorder  of  the  intellect 
occurs  in  degrees  varying  from  scarcely  noticeable  rambling  in 
conversation  to  complete  incoherence.  Cases  which  are  char- 
acterised by  mere  exaltation  without  obvious  intellectual  dis- 
turbance have  been  named  simple  mania.  In  this  condition 
patients  generally  act  very  foolishly,  quite  unlike  their  former 
selves,  although,  at  the  same  time,  they  are  ever  ready  with  a 
plausible  excuse  for  their  improprieties  of  conduct,  and  it  may 
be  very  difficult,  and  at  first  perhaps  even  impossible  to  certify 
that  they  are  insane.  In  the  majority  of  such  cases,  after  an 
interval  of  weeks  or  months,  the  gradual  development  of  inco- 
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herence,  with  or  without  delusions,  shows  that  the  intellect  has 
become  distinctly  involved  ;  but  some  undergo  no  material 
change,  however  protracted  their  duration.  The  writer  has 
had  cases  for  years  under  his  care,  chiefly  elderly  females,  in 
which  a  meddlesoiue  disposition  that  was  the  source  of  much 
mischief  both  amongst  fellow-patients  and  attendants,  a  general 
forwardness  and  recklessness  of  conduct,  a  slight  and  not  very 
obvious  rambling  in  conversation,  and  an  excitability  of 
temper,  were  almost  the  sole  evidences  of  insanity.  That  this 
mental  condition  was,  however,  attributable  to  disease  was 
supported  by  the  fact  that  in  the  most  marked  of  these  cases 
there  had  been  attacks  of  ordinary  insanity  in  early  life,  and 
that  the  excitable  demonstrative  mood  was  not  natural  to  the 
person,  but  had  set  in  after  a  long  incubation  of  abnormal 
quietude  and  reticence.  The  mental  derangement  in  some 
patients  corresponds  very  closely  with  the  "  moral  insanity  "  of 
the  alienistic  physician  Prichard,  to  be  afterwards  noticed. 

In  ordinary  acute  mania,  illusions  and  hallucinations,  par- 
ticularly of  sight,  as  well  as  delusions  proper,  are  very  common, 
although,  as  already  stated,  mania  may  exist  without  any  of 
them.  A  distinguishing  feature  of  the  morbid  ideas  is  their 
evanescence ;  they  are  not  fixed,  even  though  the  same  kind  of 
fancies  may  recur  from  time  to  time.  Besides  the  intellectual 
disturbance,  there  is  general  restlessness  and  impatience,  a 
hurry,  a  confusion,  and  an  unusual  disposition  to  action. 
Some  patients  are  in  a  happy,  joyous  mood  ;  others  are  angr}^ 
and  irritable  ;  not  a  few  alternate  between  these  states.  The 
conduct  is  often  violent  and  disgusting  :  shouting,  singing, 
gesticulating,  quarrelling  and  fighting,  tearing  clothes,  smear- 
ing the  person  and  bedroom  with  faeces,  and  other  filthy  ac- 
tions. Outrageous  conduct  is  often  first  manifested  during  the 
night.  It  is  to  be  observed  that  both  delusions  and  actions  are 
stamped  by  the  character  of  the  prevailing  morbid  emotion. 

From  the  very  commencement  of  the  illness  sleep  is  almost 
always  deficient  in  amount,  and  is  occasionally  absent  alto- 
gether ;  or,  what  is  more  common,  it  is  obtained  for  half  an 
hour  or  an  hour,  now  and  again,  the  patient  awakening  in  no 
respect  improved.  Terrifying  dreams  often  disturb  these  brief 
snatches  of  sleep.  The  appetite,  although  frequently  con- 
siderably impaired  in  the  early  stage  of  the  disorder,  is  usually 
good  when  it  is  fully  developed,  and,  indeed,  is  sometimes 
abnormally  keen.  But,  notwithstanding  the  large  quantities 
of  food  consumed,  nutrition  is  not  well  maintained,  and  many 
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patients  distinctly  fall  off  in  condition.  The  tongue  is  moist 
and  clean  in  many  cases,  but  may  be  furred  and  yellow,  in 
which  case  the  breath  will  probably  also  be  unpleasant.  The 
bowels  are  generally  confined,  and  the  stools  are  apt  to  be 
offensive,  but  occasionally  a  tendency  to  diarrhoea  is  seen. 
Thirst  is  seldom  present.  The  urine  is  commonly  diminished 
in  quantity,  increased  in  specific  gravity,  of  acid  reaction,  with 
an  excess  of  phosphates  ;  but  occasionally  it  is  neutral  or  even 
alkaline,  and  the  amount  may  be  normal.  Excitement  of  the 
sexual  instinct,  which  is  not  rare,  may  show  itself  in  mastur- 
bation and  indecent  exposure  of  the  person.  Menstruation  is 
usually  altogether  or  in  a  great  measure  suppressed.  The 
menses  generally  return  coincidently  with  recovery,  but  their 
appearance  does  not  always  herald  the  advent  of  convalescence  ) 
and,  on  the  other  hand,  mental  health  may  be  restored  while 
they  continue  in  abeyance.  In  the  majority,  the  skin  is  some- 
what harsh  and  dry,  but  it  is  quite  common  to  find  it  soft  and 
moist ;  its  secretions  are  often  disagreeable  in  odour.  An 
increase  of  the  evening  temperature  by  about  a  degree  F.  is 
common,  and  should  the  patient's  exertions  be  violent  there 
may  be  a  similar  elevation  at  any  time  of  the  day  while  the 
excessive  muscular  action  lasts ;  but,  with  these  exceptions,  it 
does  not  ordinarily  rise  above  the  average  of  health.  Ab- 
normal heat  of  head,  especially  of  the  vertex,  is  often  notice- 
able. In  a  few  cases  there  is  excessive  salivary  secretion. 
The  pulse,  as  a  general  rule,  is  from  eighty  to  ninety  in 
frequency,  and  of  diminished  volume ;  but  there  are  many  ex- 
ceptions, some  being  a  few  beats  above  and  others  below  that 
range.  In  the  early  stage  the  conjunctivae  will  sometimes 
be  found  somewhat  injected  and  yellowish,  but  this  is  not 
common  when  the  excitement  is  fully  established  ;  the  aspect 
is  then  frequently  bright  and  glistening.  The  expression  of 
the  countenance  as  a  whole  is  altered,  and  the  change  is 
occasionally  so  great  that  relatives  have  a  difficulty  in  recog- 
nising the  sufferers.  The  mental  exaltation,  the  incoherence, 
and  the  delusions  are  reflected  in  the  face  :  there  may  be  the 
tense,  fierce  look  of  a  painful  morbid  idea,  or  the  relaxed 
joyous  expression  of  the  equally  morbid  but  more  happy 
thought,  or  simply  the  absence  of  that  due  fixity  or  natural 
change  of  feature  which  accompanies  the  thinking  process  in  a 
state  of  health.  In  ordinary  cases  the  excitement  and  general 
intellectual  disorder  do  not  maintain  the  same  standard  of 
acuteness  during  the  course  of  the  attack,  if  that  extend  over 
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several  weeks.  There  are  intervals  of  comparative  calm  and 
even  of  distinct  depression,  which  iisuall}^  recur  at  uncertain 
periods,  but  occasionally  on  every  alternate  day,  with  consider- 
able uniformity. 

Acute  mania  occurs  occasionallj^  in  a  more  asthenic  form 
than  that  just  described.  The  physical  symptoms  are  indi- 
cative of  greater  debility  :  the  pulse  is  weak  and  quick,  the 
pupils  wide,  the  face  pale,  and  there  is  often  distinct  anaemia. 
The  psychical  disturbance  is  also  more  uniformly  high.  In 
short,  this  form  holds  a  middle  position  between  the  sthenic 
and  the  one  next  to  be  considered  ;  and  there  is  a  gradation  of 
cases  connecting  all  three. 

The  variety  now  before  us  corresponds  in  some  respects  with 
severe  delirium,  and  is  hence  known  as  Acute  delirious  mania. 
The  incoherence  in  this  state  is  complete ;  the  patient  talks  or 
shouts  in  fragmentary  disconnected  sentences,  and  the  excite- 
ment is  very  high.  There  are  no  definite  delusions,  the  mental 
disorder  being  apparently  too  great  for  formulated  thought  of 
any  kind,  but  in  some  cases  indications  of  transitory  hallucina- 
tions and  illusions  are  observable  in  the  midst  of  the  ravings. 
Such  patients  are  generally  violent  and  destructive  and  of  dirty 
habits,  but  their  acts  differ  from  those  of  ordinary  acute  mania 
in  partaking  more  of  blind  fury,  with  less  distinct  conscious- 
ness in  the  agents.  The  physical  symptoms  are  proportion- 
ately intensified.  The  pulse  is  generally  very  quick  and 
weak,  the  conjunctivae  are  injected,  and  the  pupils  are  often 
smaller  than  the  normal,  the  skin  is  parched  and  hot,  the 
tongue  is  dry,  tending  to  brown,  the  appetite  usually  is  in 
abeyance,  and  there  is  very  often  a  sickening  odour  from  the 
breath,  a  degree  of  thirst  is  common,  and  there  is  an  almost 
total  absence  of  sleep.  There  is  a  high  mortality  in  this  con- 
dition, but  should  the  tendency  to  death  from  exhaustion  be 
overcome,  the  patients  usually  make  excellent  and  speedy 
recoveries  from  their  mental  disorder.  Cases  in  which  the 
pulse  is  not  greatly  accelerated  and  the  temperature  is  but 
little  raised  are  the  most  hopeful ;  the  opposite  conditions  are 
of  evil  omen. 

Mania  transitoria  is  a  variety  which,  as  its  name  implies, 
passes  away  quickly — even  in  a  few  hours,  or  at  longest  in  a 
day  or  two.  The  symptoms  are  those  of  the  most  acute  form 
of  sthenic  mania.  The  seizure  occurs  suddenly,  and  is  most 
frequently  met  with  as  a  result  of  mental  shock  or  of  intoxi- 
cating liquor  in  persons  who  are  of  the  ^'insane  temperament " 
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— ^who  in  their  ordinary  health  are  excitable,  nervous,  odd  in 
their  opinions,  and  peculiar  in  their  general  conduct — this  con- 
dition being  usually  the  fruit  of  heredity.  It  is  also  apt  to 
show  itself  in  individuals  who  have  had  sunstroke  or  whose 
heads  have  been  injured  (possibly  many  years  previously);  after 
a  slight  excess  in  alcohol ;  or  from  a  moral  cause,  such  as  sudden 
and  great  provocation.  When  due  to  alcohol  this  is  the  "mania 
a  potu,"  properly  so  called. 

Chronic  mania  may  be  considered  as  established  when — the 
symptoms  of  the  acute  stage  having  somewhat  subsided,  after 
some  months'  duration — the  delusive  ideas  are  more  definitely 
formed  than  at  first,  the  incoherence  is  still  considerable, 
though  somewhat  less,  and  the  excitement  is  not  so  constant 
but  more  paroxysmal  in  its  character.  At  this  period,  illu- 
sions and  hallucinations,  especially  of  hearing,  are  commonly 
present;  but  one  or  more  of  the  other  senses  also  are  fre- 
quently involved  in  the  same  patient.  The  bodily  condition 
is  now  generally  good.  This  is  the  state  of  a  large  propor- 
tion of  the  inmates  of  asylums.  It  may  last  for  many  years 
in  much  the  same  form ;  but,  what  is  more  common,  by  slow 
degrees  the  mind  becomes  more  and  more  enfeebled  till  at 
length  its  powers  are  irretrievably  lost  in  the  ruin  of  complete 
dementia. 

Melancholia  stands  next  in  importance  to  mania  as  a  lead- 
ing form  of  insanity.  It  is  often  met  with  as  Simple  or  affective 
melancholy,  without  delusion  or  distinct  intellectual  derange- 
ment of  a  positive  kind.  Yet  in  most  cases  neither  the  intellect 
nor  the  will  is  free ;  they  are  distinctly  enfeebled.  The 
suff*erer  cannot  duly  concentrate  his  attention  on  any  subject 
or  reason  it  out  to  a  conclusion  with  his  former  ability.  The 
emotional  distress  is  overpowering,  and  the  whole  course  of 
thought  is  swayed  and  broken  by  the  strength  of  the  morbid 
feeling.  Many  are  desponding  and  lethargic,  do  not  interest 
themselves  in  the  ordinary  affairs  of  life,  shun  society,  and 
seek  to  be  alone,  nursing  their  gloomy  thoughts.  In  others 
the  mental  distress  is  more  active,  showing  itself  in  restlessness 
and  agitation,  wringing  of  the  hands,  and  in  the  unhappy,  woe- 
begone countenance.  Although  there  is  no  definite  delusion, 
there  are  usually  forebodings  of  evil,  the  future  is  all  dark,  no 
ray  of  hope  illumines  their  sojourn  in  this  world,  or  perhaps 
even  the  prospect  beyond  the  grave.  A  disposition  to  suicide 
occasionally  arises,  and  this  should  always  be  borne  in  mind, 
but  it  is  not  so  common  as  in  the  more  pronounced  forms  of 
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melancholia.  There  is  derangement  of  the  general  health. 
Anaemia  is  usual,  with  chilliness,  particularly  of  the  extremities ; 
the  pulse  is  often  slower  than  normal ;  in  women  leucorrhcea 
is  common.  The  appetite  is  poor  and  there  is  sluggishness  of 
the  bowels,  the  colon  more  especially  being  inactive  and  fre- 
quently loaded.  In  many  cases  an  insufficient  amount  of  sleep 
is  obtained,  but  in  some  it  is  not  deficient.  The  patient's 
slumbers  are  often  disturbed  by  hideous  dreams,  and  are  not 
refreshing.  There  is  not  unfrequently  a  disposition  to  lie  abed 
till  the  morning  is  far  advanced,  and  it  may  be  only  by  a 
degree  of  constraint  that  the  sufferer  can  be  got  to  rise  and 
dress.  Usually  the  morbid  feeling  is  at  its  worst  in  the 
morning,  and  as  a  rule  there  is  some  abatement  as  the  day 
advances.  It  is  worthy  of  note  that  a  sense  of  the  ludicrous 
may  exist  along  with  this  depressed  emotional  state. 

Hypochondriasis  passes  into  melancholia  when  the  more  or 
less  imaginary  troubles  that  affect  the  patient  amount  to  actual 
delusion,  out  of  which  he  cannot  be  reasoned.  In  illustration 
of  this, — a  patient  complained  for  a  long  time  of  uneasiness, 
and  sometimes  of  severe  pains  in  the  abdomen,  for  which  there 
was  no  very  obvious  cause ;  then  she  became  miserable,  and 
declared  that  the  devil  himself  was  in  her  belly.  Her  first 
condition  could  not  be  pronounced  to  be  insanity,  but  when  the 
delusion  arose,  the  proof  of  it  was  clear.  In  hypochondriasis 
the  depression  of  feeling  is  seldom  so  great  as  in  melancholia, 
nor  is  it  so  completely  beyond  the  patient's  control ;  and  instead 
of  a  disposition  to  suicide  there  is  usually  fear  of  death,  and 
apprehension  that  the  unreal,  but  not  the  less  dreaded  troubles 
will  prove  fatal.  This  form  of  disorder  is  known  as  Hypochon- 
driacal melancholia. 

Acute  melancholia  may  be  suddenly  caused  by  a  severe  mental 
shock,  but  it  is  much  more  frequently  preceded  by  a  long  pre- 
liminary stage  of  depression.  When  the  disorder  is  fully 
developed  the  unhappy  feeling  may  attain  to  one  of  despair. 
The  wretched  sufferer  may  utter  loud  lamentations,  tear  his 
hair,  strike  his  breast,  and  even  make  desperate  attempts  at 
self-destruction.  It  is  seldom,  however,  that  the  condition  is 
so  bad  as  this ;  but  there  are  all  degrees  between  simple  melan- 
choly and  the  state  just  described.  The  attitude  and  the  expres- 
sion betoken  the  mental  frame.  In  some,  the  arms  hang  heavily 
by  the  side,  the  eyes  are  turned  downwards  towards  one  point, 
and  are  almost  statue-like  in  the  fixity  of  their  gaze,  and  the 
angles  of  the  mouth  are  depressed  ;   or — the  morbid  feeling 
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being  more  acute — the  hands  are  clenched,  the  features  are 
tense,  and  the  sufferer  moves  about  in  restless  agitation.  The 
latter  variety  is  less  common  than  the  former.  Notwithstand- 
ing their  misery,  melancholies  seldom  shed  tears ;  their  sorrow 
is  too  deep  for  that.  In  most  cases  they  are  decidedly  worse 
in  the  morning,  just  after  awaking  from  sleep.  Although  in 
general  sleep  is  broken  and  much  disturbed  by  unhappy  dreams, 
it  is  by  no  means  so  deficient  in  amount  as  is  the  case  in  acute 
mania.  The  pulse  is  weak  and  not  accelerated ;  the  skin  is 
clammy  and  cold,  and  the  lips  have  a  purplish  tinge  ;  the 
tongue  is  apt  to  be  furred,  and  is  sometimes  indented  at  the 
edges ;  the  bowels  are  generally  constipated,  and  the  breath 
offensive,  and  the  stools  are  occasionally  deficient  in  bile. 
There  is  usually  amenorrhoea  in  women.  Refusal  of  food  is 
common,  and  may  arise  from  delusion,  from  suicidal  intent,  or 
from  real  derangement  of  the  digestive  organs.  Precordial 
anxiety  is  not  uncommon  ;  and  in  some  cases  of  intermittent 
melancholia  the  paroxysm  begins  with  this  sensation,  which 
seems  to  the  patient  to  extend  upwards  to  the  head,  and  then 
the  gloom  and  mental  pain  are  experienced.  In  some  cases — 
fortunately  rather  rare — the  physical  symptoms  correspond 
closely  with  those  of  delirious  mania,  and  as  in  it  also,  the 
mortality  is  high. 

The  accompanying  delusions  are  most  varied.  They  may  be 
chiefly  of  a  religious  character,  such  as  that  the  sufferers  have 
committed  the  unpardonable  sin  and  are  hopelessly  lost.  The 
name  Beligious  melancholia  is  commonly  applied  to  this  type  of 
insanity.  Not  unfrequently  the  patient  fears  that  some 
terrible  calamity  is  about  to  happen  to  himself  or  his  relatives. 
Or  the  idea  may  be  entertained  that  the  devil  has  entered  and 
has  taken  possession  of  the  victim's  body — a  variety  of  dcemono- 
mania.  When  the  morbid  fancies  are  prominent  at  the  outset 
and  throughout  the  illness,  it  is  usual  to  name  the  form  of  dis- 
order delusional  melancholia.  Hallucinations  of  the  senses  are 
not  so  common  as  in  acute  mania;  they  are  more  common 
when  the  disease  has  become  chronic,  and  are  then  especially 
associated  with  the  sense  of  hearing. 

There  is  a  form  of  melancholia  known  as  Melancholy  with 
stupor,  or  Melancholia  attonita.  It  has  two  varieties,  depending 
on  whether  the  element  of  stupor  or  that  of  profound  melan- 
choly prevails.  The  symptoms  are  much  alike  in  both.  The 
patients  stand  in  the  one  position,  or  continue  the  same  motion, 
heedless  of  what  passes  around ;  they  require  to  be  fed,  and 
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often  resist  artificial  feeding  ;  and  they  are  frequently  inatten- 
tive to  the  calls  of  nature.  The  circulation  is  languid,  and  the 
skin  is  cold  and  bluish.  The  varieties  are  best  distinguished 
by  the  aspect.  In  the  melancholic  the  features  are  tense,  and 
the  countenance,  as  a  whole,  betrays  fear  or  anguish  so  deep 
that  the  mental  powers  are  overwhelmed  ;  whereas  in  the 
other,  while  a  certain  amount  of  depression  is  evident,  stupidity 
predominates  in  the  expression.  The  former  is  associated  with 
profound  delusion  ;  for  example,  the  suff*erer  may  imagine  he 
is  in  hell,  or  is  about  to  be  executed  on  the  scaffold.  The 
latter  partakes  largely  of  stuporose  insanity — to  be  afterwards 
described.  A  general  resistive  disposition  is  a  marked  feature 
in  many  cases,  especially  of  the  variety  in  which  melancholy  is 
prominent,  any  interference  with  the  patients,  such  as  remov- 
ing them  from  one  seat  to  another,  inducing  strenuous  opposi- 
tion on  their  part.  This  form  is  peculiarly  subject  to  sudden 
and  determined  attempts  at  suicide.  Some  exceptional  cases 
are  characterised  by  the  occurrence  of  epileptic  or  epileptoid 
fits,  but  generally  at  long  intervals.  Convulsive  seizures  in 
'  which  consciousness  is  preserved  are  more  common ;  such 
motor  phenomena  are,  however,  amongst  the  rarer  accompani- 
ments of  this  form  of  disorder.  In  both  varieties  it  often 
happens  that  serious  disease  in  other  organs,  particularly  the 
lungs,  is  insidiously  progressing  though  manifesting  very 
indistinct  symptoms. 

Acute  melancholia,  though  often  recovered  from  in  a  few 
weeks  or  months,  may  become  chronic,  or  the  chronic  form 
may  supervene  on  acute  mania,  in  which  case  there  is  usually 
more  or  less  dementia  along  with  it.  Whatever  its  origin, 
melancholia,  if  confirmed,  has  a  tendency  to  pass  into  dementia, 
though  that  frequently  does  not  occur  for  many  years.  The 
chronic  forms  are  not  unfrequently  associated  with  disease 
in  one  or  other  of  the  abdominal  organs,  on  which  they 
may  be  partially  dependent.  The  ordinary  forms  are  incident 
to  middle  or  declining  life,  though  it  is  not  rare  to  meet  with 
them  in  young  people.  Melancholy  with  stupor,  on  the  other 
hand,  is  much  more  a  disease  of  youth  than  of  age. 

Monomania  is  generally  used  to  signify  partial  insanity  of 
the  intellect.  The  term  is  misleading  if  it  be  regarded  as 
meaning  mental  unsoundness  on  one  subject,  the  judgment  and 
the  emotional  powers  in  other  respects  being  absolutely  free. 
However  limited  the  delusive  idea,  the  natural  tone  of  the 
mind  is  always  altered, — elevated  or  depressed,  expanded  or 
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contracted, — and  there  is  also  a  morbid  exaggeration  of  self- 
feeling.  At  the  same  time  cases  are  not  rare  where  the  in- 
tellect is  wonderfully  sound  and  vigorous  outside  the  sphere  of 
morbid  ideas.  Thus,  two  cousins,  men  about  forty  years  of  age, 
came  under  notice  at  the  same  time,  the  one  of  whom  fancied 
that  his  penis  was  once,  somehow,  tampered  with  by  his  fellow- 
workmen,  and  also  that  on  several  occasions,  without  his  con- 
sent, he  had  been  acted  on  by  electrical  agents ;  whilst  the 
other  declared  that  he  himself  was  *'  a  little  Christ."  On  all 
other  subjects  they  were  apparently  sensible,  intelligent  men, 
with  whom  one  might  talk  for  hours  without  discovering  their 
morbid  fancies,  unless  one  had  a  clue  to  them  previously ; 
but  the  unhealthy  state  of  feeling  above  referred  to  was  quite 
obvious.  The  delusions  of  monomania  are  of  endless  variety. 
They  may  be  roughly  grouped  according  to  the  prevailing 
morbid  sentiment,  which,  as  has  already  been  said,  lies  at  the 
root,  and  precedes  formal  delusion.  One  class,  in  which  there 
is  exaltation  of  feeling,  is  characterised  by  morbid  ideas 
respecting  power,  wealth,  talents,  personal  appearance,  etc. 
In  another  class,  suspicion  being  the  prevailing  sentiment,  the 
patient  may  probably  imagine  that  there  is  a  plot  against  his 
life,  that  spies  dog  his  footsteps,  and  that  his  food  is  drugged. 
Prompted  by  such  fancies,  lunatics  in  a  number  of  cases  have 
killed  their  imaginary  persecutors.  Hallucinations  and  illusions, 
especially  those  of  hearing,  besides  delusions  proper,  are  com- 
mon. They  are  very  important  should  they  assume  the  form 
of  "  voices  "  conveying  commands  to  the  patient,  and  particu- 
larly should  there  be  any  disposition  to  obey.  This,  as  pre- 
viously mentioned,  is  a  frequent  source  of  suicide  and  homicide 
in  the  insane. 

Monomania,  especially  when  accompanied  by  hallucinations 
of  hearing,  is  an  intractable  form  of  insanity.  Still,  occasional 
recoveries  do  take  place  after  it  has  lasted  for  several  years. 
In  most  cases,  as  time  passes — it  may  be  not  till  after  many 
years — additional  delusions  spring  up,  and  the  morbid  circle 
gradually  widens  till  the  intellect  is  entirely  involved.  Then 
there  is  also  incoherence,  the  mental  degeneration  having 
passed  into  incurable  dementia.  The  general  bodil}^  health 
during  this  slowly  progressive  mental  decay  is  usually  very 
good. 

Dementia  is  usually  the  sequel  to  other  forms  of  mental 
disorder.  Mania  occasionally  passes  into  it  after  a  few  months, 
but  this  is  not  usual  till  a  much  longer  time  has  elapsed. 
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Melancholia  and  partial  intellectual  insanity,  as  a  rule,  reach 
dementia  at  a  considerably  later  period  than  mania  does  : 
often  not  for  many  years.  But  chronic  progressive  dementia 
may  be  primary,  and  arise  independently  of  any  antecedent 
disorder  of  the  mind.  The  condition  ranges  in  degree  from 
slight  enfeeblement,  characterised  by  dulness  of  apprehension, 
weakness  of  memory,  and  inability  to  follow  out  a  subject,  or 
by  general  silliness  of  language  and  conduct,  to  complete 
mental  disorganisation,  in  which  the  patients  are  unable  to  com- 
prehend the  simplest  questions,  and  require  all  their  wants  to 
be  attended  to  like  an  infant.  In  most  cases,  however,  even 
when  the  intellect  is  in  this  degraded  state,  dements  can  take 
their  food  themselves.  Many  are  grossly  indecent  in  their  con- 
duct and  are  dirty  in  their  habits,  and  some  have  an  abominable 
disposition  to  eat  their  own  faeces  and  drink  their  urine,  though 
by  careful  watching  and  training  they  can  usually  be  led  to 
give  up  the  practice.  When  the  psychical  ruin  is  less  com- 
plete, but  still  in  cases  where  there  is  great  incoherence  of 
thought,  patients  are  quite  able  to  follow  manual  occupations, 
such  as  shoemaking  or  tailoring,  to  which  they  had  been 
trained  previous  to  their  insanity.  The  bodily  health  in  this 
state  is  generally  good,  and  there  may  be  marked  obesity. 

In  secondary  dementia  there  may  usually  be  observed  traces 
of  the  particular  form  of  derangement  which  prevailed  at  the 
departure  from  mental  health.  Thus,  in  the  epileptic  variety, 
irritability  and  a  disposition  to  violence  are  marked  features  ; 
in  the  general  paralytic  form  there  are  the  delusions  of  grand- 
eur ;  in  that  ojf  monomania  fragments  of  the  original  delusions 
are  often  observable  ;  and  when  it  results  from  mania  there 
are  occasional  bursts  of  excitement  with  incoherence  and  frag- 
mentary delusions,  making  it  occasionally  difficult  to  tell 
whether  a  particular  case  ought  to  be  regarded  as  chronic 
mania  or  dementia.  The  vestiges  of  the  primary  mental  dis- 
order are  not,  however,  traceable  in  the  last  stage,  except  in 
the  epileptic  and  paralytic  varieties. 

Senile  dementia  is  particularly  characterised  by  failure  of 
memory  respecting  recent  events,  while  the  long  past  is  often 
remembered  with  considerable  accuracy.  There  is  also  more 
or  less  incoherence  of  ideas.  Sometimes  there  are  delusions 
which  are  seldom  persistent,  though  while  they  last  they  may 
incite  to  violence.  Feebleness  of  purpose  and  facility  of  dis- 
position are  ordinary  features.  Cases  are  to  be  met  with  in 
which  there  are  occasional  attacks  of  maniacal   excitement, 
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lasting  for  a  few  days,  and  followed  by  depression  and  ex- 
haustion. A  tendency  to  indecency  of  conduct  has  been 
manifested  in  a  number  of  instances.  In  some  cases  there  is 
restless  agitation  and  sleeplessness,  or  very  insufficient  sleep 
at  night.  The  physical  signs  of  old  age  accompany  this 
mental  condition.  From  various  causes  senility  may  appear 
long  before  the  usual  period  of  life. 

Other  forms  of  Senile  Insanity. — It  would  be  a  mistake, 
however,  to  suppose  that  the  other  leading  forms  of  mental 
disease  do  not  appear  in  the  later  periods  of  life.  Thus  one 
of  the  most  common  of  these  forms  is  a  variety  of  monomania, 
that,  namely,  of  suspicion.  Groundless  jealousy  of  near  rela- 
tives, and  aversion  to  them  may  be  the  earliest  marked 
symptoms  ;  but  there  are  usually  also  other  indications  of 
mental  disturbance  such  as  violent  explosions  of  anger  from 
trifling  causes,  along  with  strange  and  extravagant  conduct, 
quite  at  variance  with  the  previous  disposition  of  the  individual. 
Ere  long  failing  memory  and  other  evidences  of  general  intel- 
lectual enfeeblement  reveal  the  advancement  of  the  mental 
decay.  Melancholia  is  not  generally  characterised  by  the 
same  fixity  of  feeling  and  morbid  thought  as  when  it  presents 
itself  before  the  development  of  senile  changes  of  structure. 
Thus  it  is  not  unusual  for  aged  melancholies  to  be  very  miser- 
able and  even  suicidally  disposed  at  one  time  of  the  day, 
generally  the  morning,  and  comparatively  cheerful  at  night. 
Mania,  again,  though  marked  by  as  much  incoherency  as  in 
many  of  the  forms  already  described,  is  lacking  in  the  vigorous 
demonstrations  in  word  and  action  which  these  forms  usually 
present.  It  is  not  more  than  might  have  been  expected,  that 
even  abnormal  processes  of  thought  should  not  have  that 
acuteness  and  intensity  which  we  are  accustomed  to  find  in  the 
earlier  periods  of  life,  while  yet  the  cerebral,  equally  with  the 
other  tissues,  are  free  from  the  degenerations  incident  to  ad- 
vancing years. 

It  is  by  no  means  unusual  to  have  recovery  from  the  senile 
forms  of  insanity,  save  that  of  dementia,  which  may  be  re- 
garded as  a  hopeless  condition.  For  instance,  the  writer  had 
under  his  care  a  patient,  eighty-three  years  of  age,  who  made 
an  excellent  recover}^  in  about  two  months  from  a  well-marked 
attack  of  acute  mania. 

Organic  dementia  is  the  name  given  to  a  variety  which  occa- 
sionally follows  apoplectic  seizures,  either  with  or  without 
paralysis ;  or  it  may  be  associated  with  other  symptoms  of 
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obvious  organic  disease  of  the  brain.  In  the  majority  of 
hemiplegics,  both  old  and  young,  there  is  marked  emotional 
weakness,  manifested  by  a  tendency  to  weep  immoderately 
to  appearance,  though  it  is  seldom  that  any  tears  are  shed. 
Occasionally  in  the  same  person  there  is  an  equal  readiness  to 
laugh,  but  the  fit  of  laughter  generally  ends  in  weeping  of  the 
form  described.  The  memor}^  is  also  weak,  and  the  judgment 
impaired.  When  the  paralysis  is  on  the  right  side,  and  is 
accompanied  by  aphasia,  there  is,  as  a  rule,  less  indication  of 
weakened  feeling  than  when  it  is  on  the  left  side.  In  very 
many  cases  of  organic  dementia  the  patients  are  stupid,  silly 
and  facile ;  and,  on  the  physical  side,  besides  paralysis,  they 
may  suffer  from  disease  of  the  heart  or  kidneys,  and  frequently 
of  both  organs.  But  it  is  well  to  bear  in  mind  that  the  mental 
derangement — often  largely  maniacal  in  its  symptoms — which 
sometimes  follows  an  apoplectic  seizure,  occasionally  improves 
greatly,  may  indeed  entirely  pass  away  on  the  gradual  subsid- 
ence, or  possibly  complete  removal,  of  the  lesion  within  the 
skull. 

Stuporose  insanity. — This  form  of  mental  disease  was  long 
known  as  acute  dementia.  It  has,  however,  little  real  kinship 
with  the  other  forms  of  dementia,  though  the  symptoms  in 
both  are  often  very  much  alike.  The  essential  difference 
between  the  two  is  that  in  dementia  the  mental  faculties  are 
more  or  less  permanentl}^  damaged,  whereas  in  most  cases  of 
the  stuporose  disorder  they  are  only  overpowered  for  a  time. 
It  is  peculiarly  a  disease  of  young  adults,  though  an  excep- 
tional case  is  met  with  now  and  again  at  other  periods  of  life. 
Women  are  more  subject  to  it  than  men,  and  it  is  prone  to 
affect  those  who  are  naturally  feeble-minded  and  excitable, 
more  particularly  if  there  be  a  hereditary  tendency  to 
insanity.  It  is  usually  the  result  of  a  severe  mental  shock, 
such  as  fright,  unexpected  bad  news,  etc. ;  and  its  occurrence 
is  often  quite  sudden,  or  within  a  few  days  after  the  shock  has 
been  sustained.  The  powers  of  the  mind  are  in  almost 
complete  abeyance,  but,  as  already  stated,  they  are  not 
destroyed.  The  patients  stare  vacantly  when  addressed, 
evidently  not  understanding  what  is  said  to  them.  They 
perhaps  make  grimaces,  or  perform  actions  automatically,  but 
more  commonly  they  remain  in  the  same  position,  unless 
moved  from  it,  their  arms  hanging  heavily  by  their  sides,  and 
their  aspect  blank  and  stupid.  They  may  become  distinctly 
cataleptic,  though  this  is  somewhat  exceptional.     Their  cir- 
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culation  is  languid,  the  extremities  and  features  being  bluish, 
and  their  general  condition  is  soft  and  flabby.  Nutrition  is 
not  well  maintained,  and  they  occasionally  become  consider- 
ably emaciated.  They  are  often  inattentive  to  the  calls  of 
nature.  The  prognosis  of  this  form  is  generally  favourable, 
but  the  writer  has  seen  several  cases,  especially  when  the 
cause  was  fright,  where  the  disorder  became  permanent.  He 
has  also  observed  an  attack  of  acute  mania  intervene  between 
this  state  and  recovery.  Usually,  however,  it  gradually  passes 
away,  pari  passu^  with  the  restoration  of  the  general  health. 

It  will  be  observed  that  stuporose  insanity  resembles  some- 
what closely  **  melancholy  with  stupor.''  The  two  forms  are 
distinguished  chiefly  by  the  facial  expression  :  in  the  latter — 
at  least  in  the  more  common  variety — it  is  intent  and  fixed, 
indicative  of  the  profound  mental  concentration ;  whereas  in 
the  former  it  is  vacant  and  meaningless.  In  cases,  however, 
where  the  element  of  stupor  predominates  over  the  melan- 
choly, the  diagnosis  is  sometimes  very  difficult.  It  occasionally 
happens  that  the  disorder  begins  as  melancholia,  and  gradually 
lapses  into  complete  stupor.  It  will  be  observed,  on  reading 
the  next  section,  that  there  is  also  a  close  resemblance,  or 
rather  identity,  in  many  of  the  symptoms  with  those  of  the 
depressed  stage  of  **Katatonia."  In  fact,  the  relationship  of 
the  three  conditions — stuporose  insanity,  katatonia,  and  melan- 
choly with  stupor — is  very  close,  and  it  is  only  in  typical  cases 
of  the  respective  forms  that  there  is  a  well-pronounced  diff'er- 
ence  between  them. 

Circular  Insanity  {FoUe  circulaire)  is  a  form  in  which 
mania  and  melancholia  alternate,  sometimes  with  intervals  of 
a  few  days,  or  a  week  or  two,  of  apparent  sanity  ;  usually  the 
cycle  is  completed  in  a  month  or  six  weeks.  The  alter- 
nating condition  often  partakes  more  of  dementia  than  of 
melancholia. 

The  contrast  between  the  physical  symptoms  of  the  respec- 
tive mental  states  is  equally  striking.  Thus,  so  long  as  the 
depression  lasts  the  pulse  is  small  and  feeble,  the  skin  is  chilly 
and  dry,  the  bowels  are  sluggish,  and  the  appetite  is  indifferent, 
though  a  sufficiency  of  food  is  generally  taken ;  while,  on  the 
other  hand,  an  exaggerated  activity  of  all  the  bodily  functions 
is  usual  during  the  period  of  excitement.  In  the  latter  state 
the  temperature  exceeds  the  standard  of  health,  whereas  in  the 
former  it  is  below  it.  When  the  alternations  are  fully  estab- 
lished, this  form  of  insanity  is  very  frequently  incurable. 
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Katatonia  is  the  name  which  has  recently  been  given  to  a 
variety  of  circular  insanity,  in  which  physical  phenomena  of  a 
very  varied  kind  occur.    They  are  associated  more  particularly 
with  the  depressed  or  melancholic  stage  of  the  disorder.     The 
most  characteristic  features  are  epileptic  fits  and  cataleptic 
states,  which  may  co-exist  with  stupor  or  profound  melan- 
cholia ;  sometimes  convulsive  seizures  are  amongst  the  earliest 
symptoms  of  the  disorder.     After  weeks  or  months  of  this 
mental  and  physical  torpor  the  patient  emerges  from  it,  and 
often  passes  into  a  condition  of  exaltation,  or  at  least  of  excite- 
ment, in  which  he  assumes  histrionic  attitudes,  and,  as  has  been 
said,  speaks  and  acts  dramatically.     Hallucinations  of  sight 
and  hearing  are  now  manifested,  and  it  would  seem,  at  least 
in  some  cases,  that  the  mind  was  active  during  the  preceding 
stage  :  thus  one  patient  who  had  been  for  months  cataleptic,, 
afterwards  told  the  writer  that  in  acting  as  he  had  done  he  was 
obeying  the  commands  of  the  Almighty.     While  the  mental 
depression  lasts  there  is  a  sluggish  circulation,  coldness  and 
blueness  of  the  surface,  and  occasionally  oedema  of  the  ex- 
tremities ;  defective  sensation  is  also  a  prominent  symptom, 
and  many  patients  are  inattentive  to  the  calls  of  nature.    This 
state  gradually  gives  place  to  quickened  but  often  irregular 
action  of  the  heart,  and  to  improvement  in  the  general  tone  of 
the  system,  concurrently  with  which  there  is,  as  already  indi- 
cated, greater  though  abnormal  activity  of  mental  function. 
From  this  condition  there  may  be  progressive  and  complete 
recovery,  or  the  patient  may  relapse  into  mental  torpor  and 
catalepsy  with  or  without  convulsive  seizures  ;  but  before  thi& 
recurrence  there  is  in  many  cases  an  intervening  period,  it  may 
be  of  almost  full  restoration  to  mental  health,  or  on  the  other 
hand,  of  acute  mania.     The  elements  of  the  morbid  cycle  vary 
greatly  in  diiferent  cases. 

Partial  Emotional  Insanity. — In  the  disorders  described 
under  Monomania  partial  derangement  of  the  intellect  is  the 
most  prominent  feature.  But  insane  feeling,  usually  fear  or 
apprehension,  limited  to  certain  positions  or  surroundings,  may 
be  the  chief  expression  of  the  psychical  disturbance.  One 
variety  of  this  state  is  a  dread  of  being  alone  in  a  wide  space 
— in  the  country,  for  instance,  or  in  an  open  market  place.  To 
this  the  name  of  Agoraphobia  has  been  applied.  The  subject  of 
it  if  alone,  say  in  a  public  square,  is  seized  with  intense  dread, 
his  heart  palpitates  violently,  he  becomes  giddy,  chill  perspira- 
tion bedews  his  face,  the  houses  and  other  objects  seem  to 
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whirl  round  him,  and,  to  prevent  himself  from  falling,  he  leans 
against  the  wall,  or  crouches  to  the  pavement,  or  clutches  at  a 
passer-by.  Should  any  one  take  his  arm  and  lead  him  into  a 
small  apartment  these  sensations  quickly  subside  and  he  feels 
quite  well. 

But  the  apprehension  may  be  of  quite  an  opposite  kind, 
namely  of  a  confined  or  shut  place,  and  this  bears  the  name  of 
Claustrophobia.  The  sufferers  from  it  experience  a  distress^ 
equal  to  that  just  described  if  in  a  closed  room,  at  least  when 
alone,  but  are  at  once  relieved  when  the  windows  and  door  are 
opened.  Some  people  have  a  morbid  dread  of  society,  others 
of  being  alone  ;  the  former  state  has  been  designated  Anthropo- 
phobia,  the  latter  Monophobia.  To  the  intense  fear  which 
some  endure  while  a  thunderstorm  lasts  the  name  Astraphobia 
has  been  given.  The  latter  varieties  of  emotional  weakness 
are  scarcely  to  be  regarded  as  distinct  forms  of  mental  dis- 
order. 

More  deserving  of  a  place  in  this  category  is  a  morbid  fear 
of  pollution,  which  is  the  prominent  symptom  in  some  cases. 
Those  suffering  from  it  will  refuse  to  shake  hands  with  others, 
or  even  to  touch  them  lest  they  should  acquire  some  contagious 
disorder  or  be  somehow  contaminated  by  the  contact.  On 
being  reasoned  with  they  may  tacitly  acquiesce  in  the  state- 
ment that  there  is  no  reasonable  ground  for  their  apprehension, 
but  notwithstanding  this  admission,  they  will  probably  pro- 
ceed to  rub  or  wash  their  hand  or  other  part  which  may  have 
been  touched.  This  mental  condition  is  called  Mysophobia. 
The  writer  has  met  with  an  apprehension  of  an  opposite  kind, 
where  the  dread  of  the  patients  was  that  they  themselves 
would  defile  others  by  their  touch.  Along  with  these  dis- 
orders may  be  classed  the  affection  designated  by  Charcot 
"  Obsession  dentaire  " — dental  obsession — that  is  a  morbid 
condition  of  mind  in  which  the  patients  are  possessed  with 
some  delusive  ideas  connected  with  their  teeth.  They  may 
imagine  that  their  teeth  have  become  dislocated  somehow,  and 
that  the  jaw  also  projects  unduly.  These  insane  fancies  may 
precede  more  serious  derangement  of  a  melancholic  kind.  In 
these  latter  cases  there  is  a  tolerably  clear  basis  of  delusion,  as 
there  is  also  in  another  of  the  '^phobias''  which  has  still  to  be 
mentioned — that  of  syphilis  ;  and  though  grouped  together 
here  on  account  of  their  distinctive  features,  they  might 
correctly  be  classed  with  other  Monomanias  of  the  intellect. 

Impulsive  Insanity. — A  tendency  to  act  under  insane  im- 
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pulses  is  a  feature  of  the  acute  forms  of  mania  and  melancholia, 
particularly  the  former.  Besides  this,  however,  there  are 
varieties  in  which  this  disposition  is  the  chief,  and  occasionally 
almost  the  only  evidence  of  mental  derangement.  Generally 
there  is  only  one  kind  of  impulse  in  the  same  patient,  but  there 
may  be  more  than  one,  and  the  one  may  alternate  with  the 
other.  The  suicidal  and  the  homicidal  are  the  most  common 
and  the  most  important,  and  bear  the  names  of  Suicidal  and 
Homicidal  mania,  although  this  last  form  is  rare,  and  recently 
its  very  existence  has  been  questioned  by  some  authorities. 

Similar  morbid  impulses  to  steal  and  to  set  fire  to  houses, 
etc.,  are  known  respectively  as  Kleptomania  and  Pyromania. 
But  homicidal  and  other  criminal  acts  are  much  more  frequently 
the  results  of  delusions,  and  more  particularly  of  "  voices  "  that 
may  seem  to  the  victims  to  come  from  Heaven,  requiring  im- 
plicit obedience  from  them  as  a  sacred  duty. 

The  impulsive  tendency  is  not  unfrequently  manifested  in 
persons  respecting  whom  no  suspicion  of  mental  defect  is  enter- 
tained by  others,  in  prompting  to  break  large  sheets  of  glass, 
to  interrupt  public  speakers  in  their  addresses,  and  to  other 
actions  which  the  patients  know  full  well  to  be  wrong,  and 
struggle  against  with  all  their  might,  and  fortunately  almost 
always  successfully.  In  some  who  are  troubled  in  this  way 
the  writer  has  found  other  indications  of  derangement  in  the 
nervous  system — one  which  was  much  complained  of  being  a 
"  springy  "  feeling  in  the  feet,  as  if  they  were  made  of  india- 
rubber.  This  sensation  was  experienced  every  few  steps  in 
walking,  and  when  severe  passed  up  to  the  head,  producing  a 
giddy  feeling.  Another  troublesome  symptom  was  involuntary 
starting  of  the  limbs  in  going  to  sleep.  In  all  these  patients 
the  cause  appeared  to  be  mental  strain.  But  the  enfeeblement 
of  will  may  be  manifested  by  phenomena  of  a  very  different 
kind.  A  case,  for  example,  is  recorded  by  Hammond,  in 
which  the  patient,  an  intelligent  gentleman,  would  spend  an 
hour  or  two  in  determining  whether  he  should  take  his  coat  or 
his  shoes  off  first  in  undressing  for  bed,  and  frequently  he 
would  fail  and  require  to  summon  assistance  :  his  morning 
experience  was  similar ;  he  would  sit  for  half  an  hour  with  his 
stockings  in  his  hands,  unable  to  determine  which  should  be 
put  on  first.  French  writers  have  named  this  disorder,  "  Folie 
du  doute."  In  other  cases  similar  difficulty  has  been  experi- 
enced about  the  raising  of  a  glass  of  water  to  the  head,  crossing 
a  gap  in  a  line  of  houses,  and  many  other  matters. 
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Moral  Insanity. — Sometimes  the  moral  powers  of  the 
mind  are  affected  in  a  marked  manner,  while  the  intellectual 
are  but  little  disturbed.  This  condition  has  been  called  Moral 
insanity.  Those  in  whom  it  is  seen  have  usually  a  strong 
hereditary  bias  towards  mental  disorder,  and  may  have  pre- 
viously suffered  from  it  in  one  of  its  more  complete  forms — 
particularly  mania.  Pure  cases  of  this  variety  are  rare  :  still 
they  are  met  with  occasionally.  The  symptoms  are  lying, 
stealing,  cheating,  mischief-making  of  all  kinds,  and  a  dis- 
position to  violence — these  being  opposed  to  the  patient's 
former  character.  In  one  characteristic  case,  long  under 
observation,  besides  the  state  just  described,  partial  hemi- 
plegia gave  further  and  more  definite  evidence  of  morbid 
change  in  the  brain.  Some  of  the  most  striking  cases  have 
been  congenital,  in  which  one  or  both  parents  were  insane  or 
drunken  or  highly  neurotic.  This  designation — Moral  insanity 
— is  objectionable,  and  should  be  avoided  by  medical  witnesses 
in  courts  of  law  :  if  required  to  define  the  condition,  it  is 
better  to  speak  of  "  partial  insanity." 

Communicated  Insanity  {Folie  a  deux,  Folic  communique e). — 
As  indicated  by  the  title,  this  variety  of  mental  disease  arises 
from  close  association  with  an  insane  person.  It  occurs  most 
frequently  in  women.  The  writer  recalls  three  cases  of  sisters 
in  each  of  which  the  insanity  of  one  of  them  had  apparently 
this  origin,  the  imposed  and  original  forms  being  identical  or 
nearly  so.  In  two  of  the  cases  there  were  hallucinations  of 
hearing  and  delusions  of  suspicion,  in  the  third  the  delusions 
were  of  an  amatory  kind.  The  sisters  lived  apart  by  them- 
selves, except  in  one  instance,  where  they  resided  with  their 
brother  and  widowed  mother.  It  has  been  held  that  in  such 
cases  the  one  first  affected,  having  more  force  of  character, 
either  natural  or  acquired  by  disease,  than  the  other,  impresses 
her  morbid  ideas  on  her  companion,  who  gradually  assimilates 
them  till  they  become  part  of  her  mental  constitution.  This, 
though  usually  the  order  of  development,  is  not  always  so,  as 
in  one  of  the  cases  referred  to  the  more  vigorous  of  the  two 
was  the  last  to  succumb.  Though  the  communication  is 
generally  to  only  one  individual,  it  may  be  to  two  and  even 
more  members  of  a  family.  In  almost  all  the  recorded  cases 
the  sufferers  were  closely  related  to  each  other,  so  that  in 
all  probability  there  was  a  hereditary  disposition  to  mental 
disease.  In  this  connection  it  is  worthy  of  remark  that  it  has 
not  been  clearly  established  that  a  larger  proportion  of  the 
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attendants  in  lunatic  asylums  become  insane  than  of  other 
classes  of  the  community,  though  it  is  probably  somewhat 
higher. 

The  insane  themselves  do  not  often  acquire  each  others' 
delusions ;  instances  of  that  kind  are,  however,  of  occasional 
occurrence.  Thus,  there  is  at  present  a  patient  in  the  asylum 
under  the  writer's  charge,  Avho  for  many  years  has  entertained 
the  delusion  that  there  is  a  peacock  in  her  head.  For  some 
months  another  patient  of  good  general  intelligence,  who  had 
insane  ideas  about  money,  was  much  beside  her  at  work.  The 
latter,  while  still  adhering  to  her  fancies  respecting  wealth, 
was  found  to  have  adopted  her  comrade's  peculiar  craze  and 
even  in  an  exaggerated  form,  for  she  insists  that  not  one  but 
two  or  three  peacocks  are  in  her  brain. 

Relation  of  various  Diseases  and  Functional  Disorders  to 
Insanity. — In  susceptible  persons  certain  states  of  the  system,  both 
physiological  and  pathological,  are  sometimes  the  immediate  causes  of 
insanity  ;  or  if  in  some  cases  they  are  not  the  sole  agents,  they  so 
operate  that  trifling,  and  of  themselves  altogether  inadequate,  irrita- 
tions, mental  or  physical,  become  capable  of  inducing  derangement  of 
mind.  Arising  in  such  systemic  conditions,  the  forms  of  mental  dis- 
order acquire  distinctive  characters,  which  have  given  rise  to  special 
names  indicating  the  supposed  causation.  Thus  there  is  an  Hysterical 
mania  in  which  the  strange  imaginations  and  peculiar  deceptions  char- 
acteristic of  hysteria  are  associated  with  excitement,  slight  incoherence, 
morbid  craving  for  sympathy,  hallucinations  and  delusions,  and  erotic 
displays,  as  well  as  generally  with  some  of  the  physical  symptoms  of  the 
disease,  such  as  the  globus  hystericus,  hysterical  convulsions,  and 
inability,  or  alleged  inability,  to  pass  urine. 

At  the  estahliHhment  of  the  menstrual  function  excitement  with  delu- 
sions and  a  disposition  to  impulsive  violence  may  appear,  constituting 
the  "  mania  of  puberty."  This  generally  passes  away  in  a  few  days  or 
weeks,  and  seldom  continues  after  menstruation  is  regular.  At  the 
same  period  of  life,  in  both  sexes,  instead  of  ordinary  acute  mania,  that 
already  described  as  simple  mania,  or,  as  it  is  sometimes  called,  reason- 
ing mania,  may  arise,  but  the  form  may  be  a  moral  perversity  manifest- 
ing itself  by  a  suddenly  acquired  disposition  to  lying,  cheating,  stealing, 
and  the  like, — this  state  being  the  result  of  disease,  though  very  often 
not  so  considered.  It  is  not  unfrequently  preceded  by  marked  mental 
depression,  with  distinct  suicidal  attempts.  Hallucinations  of  hearing 
and  sight,  and  also  delusions,  spring  up  in  the  course  of  the  disease,  but 
it  may  not  be  till  after  months  or  years  have  passed,  during  which  there 
may  be  nothing  but  the  moral  obliquity  and  waywardness  of  conduct  to 
indicate  the  presence  of  mental  aberration.  It  is  to  this  form  that  the 
term  Hebephrenia  has  been  applied.  It  is  much  more  likely  to  be  of 
long  duration  than  the  maniacal  condition,  and  too  often  gradually  in- 
volves the  mind  generally,  passing  ultimately  into  incurable  insanity. 

Between  puberty  and  the  full  development  of  the  body  mental  dis- 
order may  arise  from  various  causes.     This  period  extends  over  a  num- 
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ber  of  years,  but  is  shorter  in  women  than  in  men,  for  the  former  arrive 
at  maturity  sooner  than  the  latter.  It  is  held  by  some  authorities  that 
the  derangement  of  mind  which  then  occurs  has  special  characters 
owing  to  the  activity  of  the  processes  of  growth,  especially  those  related 
to  the  sexual  functions  ;  they  have  named  it  the  insanity  of  adolescence. 
Mania  is  the  form  that  usually  presents  itself,  and  the  symptoms  are  as 
a  rule  acute  and  marked  by  vigorous  demonstrations.  Hallucinations 
relating  to  the  generative  organs,  or  at  least  of  an  amative  nature,  are 
common,  but  further  than  this  there  is  nothing  distinctive  in  the 
features. 

Disorder  of  the  Uterus  and  Ovaries  at  any  time  during  the  years  of 
their  functional  activity,  especially  when  there  is  amenorrhoea,  is  not  an 
uncommon  cause  of  other  varieties  of  insanity.  The  distinctive  delu- 
sions that  spring  up  then  have  often  reference  to  these  organs  or  to  their 
functions :  thus  the  sufferers  may  fancy  that  they  give  birth  to  children, 
or  that  their  persons  are  violated  while  asleep.  Nymphomania  may 
arise  from  the  same  source  ;  the  particular  feature  in  it  being  a  disposi- 
tion on  the  part  of  the  patient  to  make  indecent  advances  to  the  other 
sex,  and  even  to  make  shameful  exposure  of  the  person.  A  distinction 
has  been  drawn  between  this  state,  which  is  regarded  as  due  to  the 
general  disturbance  of  the  nervous  system  from  a  peripheral  irritation 
in  the  sexual  organs,  and  that  named  Erotomania,  in  which  the  organs 
of  generation  are  apparently  healthy,  and  the  morbid  action  is  believed 
to  be  entirely  in  the  brain.  The  mental  symptoms  are  really  alike  in 
both ;  though  it  has  been  held  by  some  that,  as  opposed  to  nympho- 
mania, the  language  and  conduct  in  erotomania  are  pure,  and  do  not 
greatly  transgress  propriety.  In  the  male  sex  a  condition  correspond- 
ing in  the  character  of  the  acts  and  in  the  general  psychical  features  is 
known  as  Satyriasis.  It  is,  however,  to  be  borne  in  mind  that  delusions 
,  connected  with  the  organs  of  generation  in  both  sexes  may  exist  with 
perfect  propriety  of  conduct,  and  also  that  amenorrhoea  is  a  common 
symptom  in  insanity  due  to  other  causes. 

At  the  close  of  menstruation  one  of  the  many  troubles  that  are  apt  to 
arise  is  mental  disorder.  It  occasionally  assumes  a  maniacal  character, 
but  much  more  frequently  the  form  is  melancholia,  with  delusions  and 
a  disposition  to  suicide.  It  has  been  named  "climacteric  insanity." 
The  symptoms  are  those  of  ordinary  melancholia,  a  morbid  fear  of 
having  done  something  wrong  or  of  impending  evil,  with  impulsive 
tendencies  to  homicide  as  well  as  to  suicide,  being  somewhat  prominent 
features  in  many  cases.  It  is  rather  an  unfavourable  form  of  mental 
disease  ;  still  recoveries  are  not  rare. 

It  is  thought  by  some  that  excessive  venereal  indulgence,  especially 
in  the  newly  married,  may  suffice  to  overthrow  the  mental  powers  in 
susceptible  persons,  inducing  what  has  been  designated  sexual  mania  ; 
but  other  direct  causes  probably  always  combine  with  it  in  the  pro- 
duction of  the  insanity,  and  there  is  nothing  distinctive  in  the  symp- 
toms. 

The  vice  of  masturbatioii,  in  both  sexes,  sometimes  induces  an  in- 
tractable form  of  mental  derangement.  Early  symptoms  springing  from 
the  vile  habit  are  an  unwonted  shyness  and  an  evasive  look,  irresolution 
of  character,  and  a  disposition  to  be  alone.  By-and-by  a  general  feeling 
of  fear  and  suspicion  of  others  arises,  with  sulkiness  of  temper  ;  then 
come  hallucinations,  such  as  that  the  victims  are  acted  on  through  the 
walls  by  electricity,  that  their  food  is  poisoned,  that  they  are  tormented 
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by  evil  spirits,  etc.  ;  great  religious  fervour  is  common,  especially  in 
women.  There  is,  however,  much  variety  in  the  morbid  phenomena. 
Thus  the  writer  has  met  with  cases  in  which  feelings  of  pride  and  self- 
consequence  were  well  marked,  with  grandiose  delusions  and  an 
offensive  forwardness  of  manner.  In  most  cases  the  intellect  gradually 
becomes  weak,  and  after  an  indefinite  period  the  unfortunates  sink  into 
dementia.  General  nervous  symptoms,  such  as  palpitations  and  feeling 
of  sinking  at  the  heart,  are  usually  associated  from  the  beginning  with 
the  psychical  disturbance.  Should  the  masturbation  be  stopped  before 
the  intellect  is  much  impaired,  mental  health  may  be  restored  ;  but  if 
once  insanity  has  been  distinctly  established  recovery  is  the  exception 
rather  than  the  rule,  as  the  vice  is  then  seldom  mastered. 

The  influence  exerted  on  the  mind  of  women  by  the  sexual  system 
is  evinced  in  other  ways  than  those  mentioned.  The  majority  of  women 
are  more  susceptible  and  impressible,  and  are  sometimes  very  irritable 
during  the  flow  of  the  menses.  During  healthy  pre(jna7icy,  also  cravings 
for  extraordinary  articles  of  diet  are  very  common.  These  are  usually 
innocent  enough,  but  not  always,  as  when  a  woman,  overcome  by  the 
sight  of  the  brawny  arm  of  a  baker  who  worked  opposite  her  dwelling, 
compelled  her  husband  to  off'er  him  money  to  allow  her  to  take  **one 
bite  "  out  of  it. 

Mental  disease  occasionally  appears  during  utero-gestation,  and  is 
apparently  dependent  on  it ;  this  is  known  as  the  insanity  of  pregnancy. 
It  is  not  common,  and  is  more  prone  to  occur  at  a  late  than  an  early 
period  of  gestation.  Though  mania  and  monomania  are  both  met  with, 
melancholia  is  the  usual  form,  refusal  of  food  and  a  disposition  to  suicide 
being  sometimes  marked  features.  The  majority  of  such  patients 
recover  soon  after  delivery,  but  a  large  proportion  continue  insane. 

In  severe  labour,  during  the  passage  of  the  head  through  the  os 
internum,  and  also  through  the  vaginal  orifice,  it  occasionally  happens 
that  the  patient  falls  into  a  state  of  semi-conscious  delirium,  lasting  for 
a  few  minutes.  The  writer  has  seen  a  mild  attack  of  mania  arise  during 
severe  labour  resulting  from  contracted  pelvis,  which  passed  away  in 
two  days  after  delivery.     This  is  a  rare  event. 

The  most  important  of  all  this  group  of  disorders  is  that  which  occurs 
within  two  or  three  weeks  after  delivery,  and  bears  the  name  of 
Puerperal  mania.  The  fourth  or  fifth  day  is  the  most  common  time  for 
the  appearance  of  the  symptoms,  though  it  may  be  at  an  earlier  as  well 
as  at  a  later  period.  Sometimes  the  attack  is  very  sudden,  but 
generally  for  a  day  or  two  previously  the  patients  are  unusually 
excitable,  give  little  or  no  heed  to  their  infants,  sleep  little  or  none, 
complain  of  pain  and  a  feeling  of  constriction  in  the  head,  and  have 
often  ocular  disorders,  such  as  flashes  of  light  and  double  vision.  They 
ramble  in  conversation  and  talk  more  than  in  health,  imagine  they 
see  objects,  mistake  the  identity  of  people,  and  act  foolishly.  The 
pulse  is  also  quick  and  the  skin  may  be  hot.  When  the  insanity  is 
fully  developed  the  symptoms  both  physical  and  mental  are  all  of  an 
acute  type,  and  the  condition  may  even  amount  to  delirious  mania ;  but, 
fortunately,  this  is  somewhat  exceptional.  It  is  a  feature  of  the 
psychical  state  that  the  language  used  is  often  filthy  and  obscene. 
Aversion  to  husband  and  baby  is  a  common,  but  by  no  means  a  constant, 
sj'^mptom.  Under  the  influence  of  this  feeling,  mothers  have  in  many 
instances  destroyed  their  infants.  Cases  are  also  met  with  beginning 
within  a  week  after  childbirth,  in  which  the  condition  would  be  more 
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correctly  designated  acute  melancholia  than  acute  mania.  Early  in  the 
disease,  as  a  rule,  both  the  lochial  discharge  and  the  mammary  secretion 
are  arrested  ;  but  in  mild  cases  the  latter,  and  even  both,  may  continue 
to  flow,  though  in  reduced  quantity.  Occasionally  the  urine  is  found  to 
be  albuminous.  It  is  well  to  remember  that  there  is  also  sometimes 
metritis  or  endo-metritis,  as  these  are  apt  to  be  overlooked  through  the 
greater  prominence  of  the  mental  symptoms.  First  confinements  are 
more  liable  to  be  followed  by  mania  than  subsequent  ones  ;  but  it  is  not 
uncommon  for  a  woman  to  have  an  attack  after  several  successive 
births.  Good  recoveries,  as  a  rule,  are  made  after  the  first  two  or  even 
three  seizures,  but  should  there  be  any  more  the  mind  generally  becomes 
permanently  weakened.  Although  tJie  maniacal  is  by  far  the  most 
frequent  form  of  mental  derangement,  melancholia  occurs  occasionally. 

There  is  yet  another  important  variety  connected  with  the  puerperal 
state — the  insanity  of  lactation.  It  occurs  after  some  months'  nursing, 
or  immediately  after  the  weaning  of  the  infant,  and  is  largely  due  to  the 
drain,  through  the  mammary  glands,  having  proved  too  much  for  a 
feeble  or  susceptible  frame.  As  might  be  expected,  the  patients  are 
weak  and  usually  anaemic.  Melancholia  is  the  type  of  disorder  that  is 
most  frequently  developed,  but  other  forms  are  occasionally  seen.  In 
this  variety  also,  a  disposition  to  destroy  the  infant  is  not  uncommon  ; 
besides  this,  a  tendency  to  suicide  is  sometimes  manifested.  Ex- 
ophthalmic goitre  and  functional  cardiac  murmur  have  been  noticed  in 
a  few  cases,  particularly  where  the  mental  derangement  presented 
maniacal  features.  The  prospect  of  recovery  from  this,  as  well  as 
from  the  preceding  variety  of  puerperal  insanity,  is  very  good,  at  least 
from  first  attacks  :  a  small  percentage,  however,  lapse  into  incurable 
insanity. 

Alcoholic  Insanity. — As  already  stated,  *' transitory  mania  "may  be 
at  least  directly  induced  by  alcohol ;  but  besides  this  and  the  much 
more  common  disease,  Delirium  tremens  (see  p.  256),  there  are  other 
disorders  resulting  from  the  same  powerful  agent,  which  have  yet  to  be 
noticed.  (1)  Habits  of  intoxication,  along  with  the  ordinary  symptoms 
of  chronic  alcoholism,  often  induce  a  state  of  mind  characterised  by 
gloomy  suspicion  and  hallucinations  of  hearing.  This  condition  has 
prompted  to  homicide  as  well  as  to  suicide  in  a  number  of  cases.  (2) 
Excesses  in  alcohol  may  cause  mania  or  melancholia  of  an  ordinary 
acute  kind,  except  that  the  delusions  partake  of  the  delirium  tremens 
character,  and  that  the  attacks  themselves  are  of  shorter  duration. 
Though  cases  of  this  kind  are  occasionally  seen,  they  must  be  regarded 
as  rare.  (3)  Progressive  dementia,  accompanied  by  a  form  of  general 
paralysis,  is  a  rather  common  result  of  prolonged  drunken  habits.  It 
not  unfrequently  occurs  in  women  who  have  been  long  addicted  to 
secret  tippling.  The  symptoms  closely  resemble  those  of  ordinary 
general  paralysis,  and  in  some  cases  the  disorders  can  scarcely  be 
distinguished  from  each  other.  The  diagnosis  will  be  considered  in 
connection  with  general  paralysis.  (4)  There  remains  the  condition 
known  as  dipsomania  or  oinomania.  The  craving  for  drink  in  this 
state  is  insatiable,  and  no  consideration  whatever  deters  the  victim  from 
seeking  its  gratification.  Three  varieties  have  been  distinguished — the 
acute,  the  chronic,  and  the  periodic.  The  acute,  which  is  rare,  has 
been  noticed  after  haemorrhage  in  the  puerperal  state,  in  recovery  from 
fevers,  after  excessive  venereal  indulgences,  and  in  some  forms  of  dys- 
pepsia.    It  often  passes  away  in  a  few  days,  and  shows  no  disposition 
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to  return.  The  chronic  is  the  form  that  exists  in  the  habitual  drunkard. 
In  him  the  craving  for  alcoholic  stimulants  is  constant,  and  is  often 
strongest  in  the  morning.  He  experiences  a  sensation  of  sinking  at  the 
stomach,  with  a  feeling  of  mental  depression  amounting  even  to  misery 
when  not  under  their  mfluence.  Great  moral  depravity  is  generally  a 
marked  feature  of  character ;  and  the  writer  has  observed  that  in 
women  this  is  usually  associated  with  much  pretence  or  show  of  religion. 
The  periodic  variety  is  not  common.  It  occurs  in  paroxysms  of  exceed- 
ing severity,  ordinarily  with  intervals  of  some  months  between  them. 
All  these  varieties,  but  particularly  the  last  one,  are  not  unfrequently 
the  outcome  of  the  **  insane  temperament." 

The  poison  of  syphilis  in  the  constitution  may  give  rise  to  different 
forms  of  associated  disorder  of  the  brain  and  mind.  Thus  after  a  pro- 
dromal period  of  irritability,  slowness  of  mental  action,  and  occasional 
confusion  of  ideas,  accompanied  by  shooting  pains  in  the  limbs  and 
numbness  of  the  head,  there  may  be  one  or  more  convulsive  fits,  fol- 
lowed by  mania  or  melancholia  ;  or  instead  of  either  of  these  forms  of 
mental  derangement,  the  symptoms  mentioned  may  be  succeeded  by  a 
hysterical  condition  which  rapidly  declines  into  dementia  more  or  less 
complete.  Sometimes  the  premonitory  stage  is  succeeded  by  a  state 
which  bears  considerable  likeness  to  general  paralysis.  There  may  even 
be  grandiose  delusions  likewise,  though  this  is  not  common.  The 
defects  in  articulation  and  the  paresis  of  the  voluntary  muscles  generally 
are  very  similar  in  both  cases.  In  the  syphilitic  form  we  find  both 
greater  rapidity  and  irregularity  in  the  progress  of  the  symptoms.  The 
sensory  phenomena  are  likewise  much  more  marked,  such  as  pains  in 
the  limbs,  numbness,  and  formication  ;  and  these,  as  well  as  the  motor 
symptoms,  are  more  apt  to  be  unilateral  at  an  early  stage  of  the  disease. 
The  retinae  are  less  frequently  affected  :  and  should  there  be  inequality 
of  the  pupils,  it  will  probably  be  found  that  some  of  the  ocular  muscles 
are  also  paralysed.  The  convulsive  seizures  are  more  disposed  to  be 
partial,  both  as  regards  the  implication  of  consciousness  and  the  muscles 
involved,  than  in  the  case  of  general  paralysis,  and  the  attacks  are  also 
more  frequently  followed  by  paralysis  of  the  convulsed  members  ;  this 
may  or  may  not  be  persistent.  The  evidences  of  constitutional  syphilis 
in  nodes,  enlarged  glands,  cutaneous  eruptions,  etc.,  with  a  history  of 
contagion,  will  of  coiirse  materially  aid  the  diagnosis.  It  is  to  be 
observed  that  insanity,  as  well  as  other  forms  of  disease  in  the  central 
nervous  system  due  to  syphilis,  is  most  apt  to  occur  in  cases  where  the 
secondary  symptoms  have  been  slight,  or  at  least  not  marked.  It  does 
not  follow  from  this  that  the  sufferers  from  constitutional  syphilis,  with 
pronounced  external  symptoms,  have  an  immunity  from  mental  disease. 
The  writer  may  mention,  in  illustration  of  the  contrary,  that  he  has  had 
cases  both  of  mania  and  dementia  under  his  care,  in  which  there  was 
necrosis  of  the  bones  of  the  skull  and  of  the  nasal  cartilages,  the  latter 
conditions  at  least  being  dependent  on  the  action  of  the  syphilitic 
poison. 

Besides  a  real  there  is  also  a  spurious  syphilitic  insanity,  which  bears 
the  name  of  Syphilophobia.  The  distinctive  feature  of  this  disorder  is 
an  intense  fear  in  the  mind  of  the  sufferer  that  syphilis  has  been 
acquired,  every  trifling  papule  being  regarded  as  convincing  evidence  of 
its  presence.  In  other  respects  the  mental  state  is  that  of  acute  or 
chronic  melancholia.  It  is  most  frequently  met  with  in  persons  of  high 
moral  tone  who  have  once  or  twice  fallen  into  irregularity  of  conduct. 
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Epileptic  Insanity. — When  epilepsy  has  continued  for  some  years  it 
induces  mental  defect,  and  this  may  occur  much  sooner  if  the  fits  are 
frequent,  but  if  they  are  at  long  intervals  the  mind  may  remain  un- 
affected. In  some  cases  the  petit  mat  would  appear  to  exert  a  more 
baneful  influence  on  the  mental  powers  than  the  full  convulsive  seizure  ; 
but  this,  though  asserted  by  some,  is  not  always  the  case,  as  the  writer 
has  seen  patients  subject  to  the  latter  form  in  whom  dementia  rapidly 
supervened,  and  others  who  had  sufi'ered  from  epileptic  vertigo  for 
years,  at  short  intervals,  and  still  retained  considerable  mental  vigour. 
Irritability  of  temper  and  weakness  of  memory  are  the  first  indications 
of  the  mind  being  involved,  but  in  course  of  time  all  its  powers  are 
implicated,  and  ultimately  the  wreck  is  complete.  But  instead  of  a 
uniform,  progressive  degeneration,  it  often  happens  that,  after  a  single 
seizure  or  a  number  in  succession,  an  acute  maniacal  attack  occurs, 
in  which  there  is  generally  manifested  a  disposition  to  violence,  and 
occasionally  also  to  suicide  in  the  same  patient.  Murders  have  been 
committed  by  epileptics  while  in  this  condition.  Hallucinations  and 
delusions  are  usual  in  the  course  of  the  paroxysms,  and  some  patients 
manifest  marked  religious  feeling  at  these  times  more  particularly.  The 
mania  may  pass  away  in  a  few  minutes  or  in  an  hour  or  two,  and  in  any 
case  seldom  lasts  longer  than  four  or  five  days,  though  it  is  apt  to  return 
on  the  recurrence  of  the  fits.  The  last  feature,  however,  is  very 
irregular,  and,  in  illustration,  the  writer  may  allude  to  a  patient  under 
his  care  who  had  an  attack  of  epileptic  mania  several  years  ago,  and 
has  continued  free  from  it  since,  while  there  has  been  no  abatement 
of  the  convulsive  seizures.  Though  the  mental  disorder  generally 
follows  the  convulsions,  it  occasionally  precedes  them,  and  in  some 
cases  would  seem  to  take  their  place,  the  entire  paroxysm  being  appar- 
ently mental.  In  some  instances  epileptics  fall  into  an  automatic  state 
without  having  had  a  convulsive  attack,  and  then  perform  actions 
which,  though  usually  irregular  and  destructive,  may  be  definite  and 
correct  in  themselves,  but  only  wrong  as  to  time  or  place, — the  patients 
being  quite  unconscious,  and  incredulous  when  told  of  their  conduct  on 
their  recovery.  This  state  is  generally  very  brief,  lasting  only  for 
seconds  or  minutes,  but  it  may  continue  for  half  an  hour,  seldom  longer. 

The  j^90^^s•o?t  of  rlieiimatisni  and  gout  in  the  system  may  induce  mental 
disorder  which  sometimes  amounts  to  insanity.  Such  attacks  are  often 
of  a  metastatic  character,  the  joint  attection  being  in  abeyance  during 
the  continuance  of  the  mania,  which  is  the  usual  form  of  derangement 
in  these  circumstances.  The  attack  commonly  passes  away  within  three 
or  four  weeks.  A  similar  event  may  occur  in  the  course  of  asthma. 
For  example,  a  person  who  had  been  a  martyr  to  the  spasmodic  form  of 
the  disease  for  nearly  twenty  years,  rather  suddenly  became  maniacal ; 
the  asthma  then  entirely  disappeared,  and  did  not  trouble  her  during 
the  six  weeks  that  the  insanity  lasted  ;  but  when  the  latter  subsided, 
the  asthma  returned  in  all  its  former  oppressiveness.  The  writer  has 
also  seen  the  poison  of  lead  induce  an  attack  of  maniacal  delirium, 
which  continued  for  a  few  days  in  one  case,  and  for  a  month  in  another  ; 
there  were  also  convulsions  in  the  former  case,  but  none  in  the  latter  ; 
the  characteristic  blue  line  on  the  gums  was  present  in  both. 

The  feeling  of  sinking  and  general  discomfort  experienced  by  those 
habituated  to  the  use  of  opium,  in  whatever  form  and  way  it  be  taken, 
when  they  are  not  under  its  influence,  occasionally  attains  to  such  a 
degree  of  intensity  that  the  condition  may  even  amount  to  insanity. 
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The  unfortunate  sufferers  who  have  arrived  at  this  stage,  after  the  effect 
of  the  drug  has  died  away,  are  wretched,  miserable,  and  may  even  be 
suicidally  disposed.  The  writer  has  known  it  necessary  to  commit  such 
an  one  to  an  asylum  :  but  this  is  quite  exceptional. 

Phthisical  Insanity. — In  the  later  stages  of  phthisis  pulmonalis 
mania  is  occasionally  developed.  The  symptoms  are  generally  very 
acute,  even  attaining  the  severity  of  those  of  delirious  mania  :  the 
attack  often  terminates  in  fatal  exhaustion.  In  an  earlier  stage  of  the 
same  disease,  or  of  general  tuberculosis,  Dr.  Clouston  has  pointed  out 
that  a  morbid  mental  condition  of  a  different  character  is  sometimes 
present.  It  is  characterised  by  unfounded  suspicion  and  irritability, 
with  occasional  bursts  of  excitement  or  fits  of  depression.  This  mental 
state  is,  however,  not  so  common  as  an  opposite  one  in  tubercular 
disease  of  the  lungs,  in  which  the  patients  are  sanguine  and  unduly 
hopeful,  even  when  their  illness  is  going  on  to  a  fatal  issue.  But  the 
psychical  condition  in  the  latter  case  is  not  insanity. 

The  excitability  which  is  an  ordinary  symptom  of  Graves's  or  Base- 
dow's disease  (Exophthalmic  goitre),  may  increase  and  be  accompanied 
by  incoherence  and  violence,  so  that  mania  is  established.  The  attack 
commonly  subsides  in  a  few  days. 

One  of  the  characteristics  of  the  peculiar  widely  diffused  disease  of 
the  tissues,  to  which  Dr.  Ord  has  given  the  name  of  Myxoedemay  is 
a  dulness  of  perception  and  a  general  torpor  of  the  mental  faculties. 
Dr.  Savage  has  described  cases  in  which  there  were  also  present  delusions 
of  suspicion,  but  the  number  hitherto  observed  is  too  small  to  warrant 
the  conclusion  that  these  may  be  regarded  as  typical  of  the  insanity  that 
has  this  origin. 

Tape-ioorTYi  in  the  intestinal  canal  may  induce  mania  through  the 
action  of  the  peripheral  irritation  on  the  brain,  just  as  it  occasionally 
gives  rise  to  epilepsy. 

Blows  or  falls  on  the  head  are  not  unfrequently  followed  by  insanity. 
The  form  varies  :  mania  and  dementia  are  both  met  with,  as  also  a  com- 
bination of  the  two.  The  condition  is  hopeful  or  otherwise  according  to 
the  amount  of  injury  sustained  by  the  brain. 

When  distinct  insanity  is  produced  by  sunstroke,  or  follows  typhus 
fever  or  other  of  the  exanthemata^  although  mania  may  be  the  primary 
character,  dementia  generally  soon  ensues  ;  or  the  insanity  may  be  of 
this  form  from  the  first.  The  prognosis  in  these  cases  is  generally  un- 
favourable. But  this  is  to  be  distinguished  from  a  condition  of  mental 
excitement  of  moderate  severity,  accompanied  by  hallucinations  of  hear- 
ing and  sight,  which  occasionally  arises  somewhat  suddenly  in  an 
advanced  stage  of  these  diseases,  and  also  in  pneumonia,  but  usually 
passes  away  in  a  day  or  two,  or  even  sooner.  This  has  been  lately 
described  as  a  form  of  insanity  ;  but  observation  of  such  cases  would 
rather  lead  the  writer  to  designate  it  as  an  acute  form  of  delirium, 
symptomatic  of  the  associated  disease,  though  not  always  of  a  state  of 
collapse,  as  was  believed  by  Dr.  H.  Weber,  who  first  directed  atten- 
tion to  this  variety  of  mental  disorder. 

The  catalogue  of  physical  diseases  or  causes,  on  which  insanity  may 
be  more  or  less  dependent,  has  not  yet  been  exhausted.  In  fact  it 
would  seem  that  a  morbid  condition  of  any  organ,  in  persons  of  weak, 
susceptible  nervous  systems,  may  so  disturb  the  functions  of  the  brain 
that  mental  derangement  may  be  the  result.  Thus  it  has  been  developed 
in  connection  with  cardiac,  intestinal,  hepatic,  and   vesical   diseases. 
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There  is  little  uniformity  in  the  symptoms  of  the  insanity  which  arises 
in  this  way  ;  and  it  would  rather  appear  that  the  character  of  the  men- 
tal disturbance  is  more  dependent  on  the  general  condition  of  the  system 
as  to  strength  or  weakness,  and  on  the  nature  of  the  hereditary  bias, 
which  80  commonly  exists,  than  on  the  special  organ  whose  morbid 
state  may  have  been  the  exciting  cause  of  the  cerebro-mental  disorder. 
At  the  same  time  it  may  be  said  generally  that  disease  in  the  abdominal 
organs,  and  especially  in  the  liver,  is  more  apt  to  be  associated  with 
melancholia  than  with  any  other  form.  It  has  been  alleged  that  when 
disease  of  the  heart  and  unsoundness  of  mind  both  exist  in  the  same 
person  melancholia  is  the  form  most  commonly  found  with  mitral  lesions, 
and  mania  with  aortic  disease  ;  but  the  uniformity  of  these  associations 
is  not  established.  In  considering  the  concurrence  of  disease  in  these 
organs  with  insanity  it  is  always  to  be  borne  in  mind  that  this  may  be 
altogether  accidental,  or  that  their  morbid  state  may  be  due  to  that  im- 
paired nutrition  of  the  central  nervous  system  on  which  the  insanity 
itself  depends. 

General  Paralysis,  also  called  "general  paresis,"  and 
sometimes  "  paralytic  dementia,"  is  a  very  important  and  a 
very  fatal  form  of  insanity.  It  is  peculiarly  a  disease  of  middle 
life,  seldom  occurring  under  thirty  or  above  sixty  years  of  age. 
It  is  at  least  four  times  more  common  among  men  than  among 
women.  Its  ordinary  duration  is  from  two  to  three  years ; 
but  it  may  terminate  fatally  in  six  months,  or  be  protracted 
for  six  years  or  longer.  When  the  disease  is  developed,  in 
nine  cases  out  of  ten  there  is  exaltation  of  feeling,  though  this 
is  occasionally  preceded  by  a  brief  period  of  depression ;  and 
in  a  few  exceptional  cases  there  is  melancholy  feeling  through- 
out its  whole  course.  After  the  brief  preliminary  stage  of 
depression  has  passed  away,  if  it  existed  at  all,  the  patient 
becomes  restless  and  flighty  in  his  manner,  and  impatient  of 
control.  He  spends  his  money  foolishly,  and  launches  forth 
into  wild  speculations.  Then  the  characteristic  delusions 
arise.  He  asserts  he  is  worth  millions  of  money,  is  as  strong 
as  Samson,  and  is  King  of  the  Universe  :  any  or  all  of  these,  or 
similar  extravagant  notions  may  be  entertained.  Even  in  this 
stage,  the  defective  memory  and  the  inability  to  follow  out  any 
subject  of  thought,  reveal  the  enfeeblement  of  intellect ;  and 
emotional  weakness  may  also  be  evident  in  the  aspect,  and  the 
tendency  to  bursts  of  passion  if  in  any  way  opposed.  At  this 
period  there  is  also  sometimes  a  disposition  to  indulge  to 
excess  in  alcohol,  and  to  be  indecent  in  conduct  before  the 
opposite  sex ;  occasionally  a  proclivity  to  steal  is  manifested. 
The  delusions  usually  persist  to  near  the  fatal  close,  or  at  least 
so  long  as  advancing  defect  in  articulation  permits  of  their 
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being  recognised ;  but  even  they  would  seem  sometimes  to  be 
involved  in  the  utter  wreck  of  mind  in  the  final  stage.  In  the 
earlier  period  of  the  disease,  maniacal  excitement,  with  de- 
structive tendencies,  is  very  common ;  and  it  occasionally 
happens  that  a  maniacal  attack  occurs  at  the  very  outset.  In 
some  rare  cases  expansive  delirium  yields  to  hypochondriacal 
feeling,  and  in  others,  equally  rare,  the  disorder  assumes  the 
circular  type. 

Indications  of  the  paralj^sis  appear  in  most  cases  shortly 
after  the  onset  of  the  psychical  disturbance  ;  but  it  is  to  be 
observed  that  at  first  the  condition  is  ataxic  rather  than  dis- 
tinctly paralytic.  The  two  sets  of  symptoms  frequently,  how- 
ever, occur  simultaneously,  and  the  ataxic  may  even  precede 
the  mental  disorder.  These  indications  are  first  noticeable 
in  tremor  of  the  upper  lip,  especially  when  the  zygomatici 
and  the  elevators  of  the  lips  are  in  action.  Certain  move- 
ments of  the  tongue  are  likewise  not  performed  with  their 
natural  precision.  The  patient  has  thus  difficulty  in  articulat- 
ing words  in  which  there  are  several  labials  or  liquids — 
Tolerable,  February,  Constitutional — for  example.  The  defect 
seems  a  thickness  or  slight  stuttering,  like  that  of  a  person  in 
the  first  stage  of  drunkenness  ;  and  it  may  only  be  observable 
at  this  period  when  the  patient  is  under  emotion.  It  is  not 
usually  till  after  some  weeks  or  even  months  have  elapsed  that 
the  muscles  of  the  lower  extremities  are  involved.  Then  there 
is  observable  at  first  a  peculiar  cautiousness  of  gait,  with 
slight  uncertainty  and  unsteadiness,  most  distinct  when  about 
to  turn  after  walking  a  few  paces.  The  arms  are  often  late  of 
being  much  implicated,  but  ultimately  they  do  not  escape. 
As  the  disease  progresses,  the  articulation  becomes  more  and 
more  indistinct,  the  tongue  while  being  put  out  is  projected  in 
a  jerky  manner,  and  a  fibrillar  movement  is  observed  in  its 
substance.  Similar  tremulous,  irregular  contractions  occur  in 
the  muscles  around  the  mouth  when  called  into  action.  All 
the  muscles  of  the  face  are  involved,  and  a  characteristic 
hebetude  of  expression  is  acquired.  Though  both  sides  are 
generally  affected  pretty  equall}^,  the  paralysis  occasionally 
is  more  pronounced  in  the  muscles  of  the  one  side  than  the 
other.  When  the  disease  is  far  advanced,  the  muscles  of 
deglutition  and  respiration  participate  in  the  increasing  ruin, 
and  it  is  not  seldom  that  death  occurs  from  choking  by  a  mor- 
sel of  ordinary  food.  In  most  cases  after  it  has  reached  its 
middle  stage,  epileptiform  seizures  and  attacks  of  cerebral  con- 
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gestion  occur  occasionally ;  but  though  more  common  at  this 
and  the  Jater  periods,  the  convulsive  attacks  are  not  confined 
to  any  stage;  they  may  occur  at.  the  commencement  of  the 
disease.  Instead  of  involving  the  whole  body,  as  is  usual,  the 
seizures  may  be  partial,  resembling  those  of  syphilitic  origin. 
The  pupils  are  very  generally  unequal :  in  some  they  are 
minutely  contracted ;  in  exceptional  cases  they  are  normal. 
There  is  often  hyperaemia  of  the  retina  in  the  early  stage, 
and  neuro-retinitis,  quickly  passing  into  atrophy,  when  the 
distinctive  symptoms  of  the  disease  are  obvious  :  but  there 
are  many  exceptions  to  this  rule.  Loss  of  the  sense  of 
smell  has  been  stated  to  occur  early  in  the  disease,  but  accord- 
ing to  the  writer's  observation  this  is  certainly  not  a  uniform 
symptom.  Auditory  hallucinations  are  occasionally  observed, 
particularly  when  the  disease  is  of  syphilitic  origin.  Defect  in 
cutaneous  sensibility,  is  not  very  marked  at  first,  but  later  its 
existence  is  clear ;  local  hyperaesthesiae  may  co-exist  with  it. 
The  muscular  sense  is  also  impaired ;  and  electric  contractility 
suffers  at  an  advanced  perriod.  When  the  disease  is  distinctly 
progressing,  the  evening  temperature  is  often  from  2°  to  4°  F. 
above  the  normal.  Convulsions  and  cerebral  congestion  are 
marked  by  a  still  greater  increase  of  heat.  '*  Haematoma  auris  " 
not  unfrequently  occurs  along  with  the  more  acute  symptoms. 
In  a  few  cases,  during  the  course  of  the  disease,  there  are 
remarkable  remissions,  extending  over  a  number  of  months, 
and  these  may  be  so  complete  that  a  cure  may  be  supposed 
to  have  been  effected ;  but  unfortunately,  with  scarcely  an 
exception,  there  is  a  relapse,  leading  ultimately  to  a  fatal 
issue.  The  progress  of  the  disease  is  slower  in  women  than 
in  men. 

In  private  practice  General  Paralysis  is  very  often  over- 
looked in  its  early  stage.  In  a  few  exceptional  cases  the 
diagnosis  is  difficult,  but  in  the  great  majority,  when  the 
symptoms  are  looked  at  together — for  no  one  by  itself  is 
pathognomonic — it  is  easy,  and  a  mistake  should  not  occur. 
The  following  are  the  leading  symptoms,  mentioned  in  their 
order  of  importance  :— Difficulty  in  articulating  certain  words, 
and  tremor  of  the  upper  lip  ;  emotional  weakness  with  exalta- 
tion (it  may  be  necessary  to  contradict  the  patient  before  these 
are  properly  manifested) ;  grandiose  delusions ;  general  feeble- 
ness of  judgment  and  memory ;  unsteadiness  of  gait ;  inequality 
of  pupils ;  hypersemia  of  retina,  followed  by  atrophy  of  optic 
disc.     Sometimes  the  intense  self-feeling,  as  well  as  the  exalta- 
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tion,  come  out  most  distinctly  in  writing,  and  it  may  therefore 
be  advisable  to  ask  the  patient  to  write  his  views  on  any  sub- 
ject in  which  he  may  seem  to  be  particularly  interested.  It 
will  also  be  noticed  that  in  many  cases  there  is  an  omission  of 
syllables  or  words,  or  a  repetition  of  them. 

The  disease  for  which  it  is  most  apt  to  be  mistaken  is  a 
form  of  paralytic  dementia  due  to  long-continued  excesses  in 
alcohol ;  and  certainly  it  is  occasionally  very  difficult  to  distin- 
guish between  them.  This  is  not  surprising  when  it  is  remem- 
bered that  habits  of  drunkenness  are  sometimes  associated  with 
over-indulgence  in  venery  in  the  production  of  real  general 
paralysis.  The  distinguishing  features  of  the  alcoholic  variety 
are  : — Stupidity  with  depression  of  feeling,  rather  than  emo- 
tional exaltation  with  intellectual  weakness  and  extravagant 
delusions ;  belief  in  present  or  past  hallucinations  of  the  alcoholic 
type  ;  no  inequality  or  other  abnormal  state  of  pupils  ;  defects 
in  articulation  partaking  of  a  drawl  as  well  as  of  a  stutter ; 
absence  of  retinal  change  except  congestion  at  first,  which 
rapidly  subsides;  the  whole  aspect  one  of  obtuseness  rather 
than  of  exaltation  combined  with  feebleness.  Still,  cases  do 
occur  now  and  again  where  the  paralytic  and  mental  symptoms 
are  very  much  alike  in  both  forms,  and  there  may  be  nothing 
but  a  history  of  habitual  drunkenness,  and  of  a  former 
attack  or  attacks  of  delirium  tremens,  with  normal  state  of 
the  pupils  and  only  slight  congestion  of  the  fundus  of  the 
eye,  on  which  to  base  a  rather  doubtful  diagnosis  of  alcoholic 
dementia. 

Monomania  occasionally  bears  a  degree  of  resemblance  to 
general  paralysis  in  its  early  stage.  The  delusions  may  be 
equally  extravagant  in  both,  but  in  the  former  there  is  less 
variability  in  their  character ;  the  memory  is  good,  the  judg- 
ment in  other  respects  may  not  be  obviously  impaired,  and 
altogether  there  is  greater  mental  vigour.  Besides,  the  ataxy 
or  paresis  of  the  muscles  of  articulation,  emotional  weakness, 
etc.,  are  not  present. 

Locomotor  ataxy  in  its  ordinary  form  can  scarcely  be  mis- 
taken for  the  disease  under  consideration.  But  the  pathologi- 
cal changes  in  the  cord  found  in  ataxy  would  seem  occasionally 
to  extend  to  the  medulla  oblongata  and  higher  parts  of  the 
brain,  inducing  defective  articulation  and  mental  disorder.  In 
the  ataxy  of  general  paralysis  the  knee-jerk  is  usually  present. 
Delusions  of  grandeur  are  not  a  common  feature  of  insanity 
arising  thus. 
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It  will  suffice  merely  to  mention  that  the  mental  and  physical 
degradation,  which  are  often  found  in  epilepsy  of  long  standing, 
occasionally  bears  a  general  resemblance  to  a  somewhat  ad- 
vanced stage  of  general  paralysis,  in  which,  as  already  stated, 
epileptiform  seizures  are  common ;  an  inquiry  into  the  history, 
besides  a  study  of  the  symptoms,  should  at  once  establish  the 
diagnosis. 

Idiocy. — Idiots,  considered  pathologically,  have  been  ar- 
ranged by  Dr.  Ireland  into  ten  different  groups ;  but  looked 
at  broadly  and  generally,  in  relation  to  their  symptoms,  they 
may  be  divided  into  two  great  classes — the  apathetic  and  the 
agitated — between  which  there  is  every  grade.  Individuals  of 
the  lower  types  of  the  first  class  have  often  awkward,  clumsy, 
and  ill-proportioned  bodies  and  coarse  features ;  lips  thick  and 
everted ;  teeth  irregular  and  decayed ;  gums  swollen  ;  ears  ill- 
formed  and  large.  Their  heads  are  in  general  of  good  size, 
and  are  sometimes  larger  than  the  average ;  but  they  are  mis- 
shapen and  not  unfrequently  flattened  in  the  occipital  region. 
Mentally  they  are  often  gloomy,  generally  passive,  but  some- 
times passionate  and  dangerous.  The  agitated  class  are  quick 
and  flighty,  and  run  about  laughing,  crying,  and  gesticulat- 
ing. They  are  subject  to  bursts  of  passion,  and  are  often 
pugnacious.  They  have  in  general  abnormally  small  but  well- 
formed  heads.  In  both  classes  attention  and  perception  are 
exceedingly  feeble ;  there  is  little  memory  and  less  judgment ; 
and  the  will  is  imperfect — their  acts  being  usually  the  results 
of  impulses  originating  in  their  sensations.  Occasionally  there 
is  an  exceptional  development  of  a  particular  faculty  or  talent, 
most  frequently  that  of  music.  Speech  is  very  defective, 
and  many  cannot  articulate  at  all  j  squint  is  common ;  and 
a  large  proportion,  especially  where  the  condition  is  congeni- 
tal, have  what  has  been  called  the  saddle-shaped  palate — 
that  is,  a  palate  whose  arch  is  considerably  higher  than 
the  normal.  A  large  proportion  have  a  tendency  to  be  of 
dirty  habits,  and  occasionally  the  sexual  appetite  is  very 
strongly  developed. 

Idiots,  as  well  as  imbeciles,  and  particularly  the  latter, 
may  have  attacks  of  melancholia,  or  monomania,  but  most 
frequently  of  mania.  The  acquired  disorder  may  pass  away, 
leaving  the  patient  much  as  before  the  seizure,  or  it  may 
continue  to  some  extent,  modifying  the  original  condition. 

Dr.  Ireland  holds  that  even  in  early  infancy  idiocy  may  be 
recognised   by  the  slowness  or  awkwardness   of  the   child's 


330  INSANITY. 

motions.  He  says :  "  If  laid  flat  upon  his  face,  he  will  sink 
upon  the  floor,  whereas  a  normal  child  of  a  few  months  will  try 
to  right  itself,  or  cry  for  assistance."  In  the  writer's  experi- 
ence, however,  this  is  not  a  reliable  test  in  all  cases.  When  a 
little  older,  the  wandering,  unsettled  eye,  the  inability  to  fix 
the  attention,  the  slowness  and  inaptitude  to  learn,  and  the 
general  vacancy  of  expression,  reveal  the  mental  defect.  The 
state  of  the  palatal  arch,  when  present,  is  a  valuable  aid  to 
diagnosis. 

The  Diagnosis  of  Insanity  from  Delirium.— It  is  first 
of  all  to  be  noticed  that  in  certain  cases  there  is  no  real 
diff*erence  between  insanity  and  delirium:  thus  mania,  occurring 
in  the  course  of  pneumonia  or  in  an  advanced  stage  of  phthisis 
pulmonalis,  is  sometimes  simply  delirium  of  an  acute  type. 
However,  cases  in  which  the  two  states  approximate  so  closely 
are  not  very  common^  and  in  general  the  distinction  is  quite 
obvious,  being  marked  by  definite  characters.  (Compare  p. 
254.) 

Delirium  is  very  generally  preceded  for  some  days  by  other 
and  more  characteristic  symptoms  of  the  disease  on  which 
itself  is  dependent.  Should  that  be  inflammation  of  the  lungs 
or  brain  or  other  leading  organ;  or  severe  injury  of  extremities 
or  other  parts,  inducing  inflammation ;  or  one  of  the  specific 
fevers,  or  small-pox,  or  other  animal  poison  in  the  system  ; 
ordinary  symptoms  of  the  particular  morbid  state  will  usually 
have  been  manifest  before  the  mental  disturbance  appears. 
The  character  of  the  delirium  in  the  first  instance,  and  also 
often  throughout  its  entire  course,  is  in  most  cases  quiet 
rambling  or  incoherence,  and  these  symptoms  are  most  apt  to 
show  themselves  at  night,  especially  when  the  patient  is 
drowsy,  and  no  one  is  addressing  him.  Associated  with  it 
there  are  also  frequently  hallucinations,  particularly  of  vision. 
Occasionally,  however,  the  excitement  is  greater,  and  the 
patient  can  with  difficulty  be  controlled.  Should  it  spring  up 
after  injury  in  one  of  drunken  habits,  we  have  often  much 
excitement  and  violence,  along  with  fear  and  hallucinations. 
This  state  frequently  partakes  more  of  ephemeral  mania  than 
of  ordinary  delirium  tremens.  But  though  delirium  is  usually 
a  late  event  in  the  disease  of  which  it  is  symptomatic, 
occasionally,  and  particularly  in  children,  it  occurs  early  in  its 
course ;  in  that  case,  however,  it  is  accompanied  by  a 
temperature  markedly  elevated,  and  by  other  acute  febrile 
symptoms. 
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The  physical  symptoms  that  accompany  delirium  are  com- 
monly high  temperature,  very  quick  pulse,  furred  dry  tongue, 
parched  skin,  injected  conjunctivse,  scanty  high-coloured  urine^ 
etc., — in  fact,  such  as  indicate  the  febrile  state.  These,  it  will 
be  observed,  do  not  correspond  with  the  condition  in  the 
most  common  form  of  acute  mania,  where  the  febrile  action  is 
slight,  if  there  be  any  at  all.  In  establishing  the  diagnosis 
no  symptom  is  so  reliable  as  the  temperature.  Indeed,  the 
determination  of  this  point  may  be  regarded  as  of  so  much 
importance  that  it  might  be  laid  down  as  a  rule  that  in  any 
case  where  the  temperature  is  distinctly  above  the  normal,  as 
ascertained  by  the  thermometer,  or  even  by  the  hand,  if  the 
thermometer  cannot  be  used,  the  examination  should  not  be 
regarded  as  complete  until  it  be  ascertained  if  inflammatory 
action  in  one  of  the  leading  organs,  or  if  one  of  the  continued 
fevers,  does  not  occasion  the  mental  disturbance.  In  delirious 
mania,  however,  there  is  often  elevated  temperature  with  other 
febrile  indications,  but  they  are  seldom  so  marked  as  in 
ordinary  delirium.  Further,  in  this  form  of  mania  the 
excitement,  as  a  rule,  is  higher  and  more  constant  than  in 
delirium,  continuing  without  the  least  remission,  or  with 
snatches  of  sleep  of  not  more  than  half  an  hour  or  an  hour 
in  duration,  for  days  and  nights  together :  whereas  the 
excitement  and  incoherence  of  delirium  generally  vary  con- 
siderably in  their  intensity,  being  often  worse  at  night  than 
during  the  day. 

Much  aid  in  the  formation  of  the  diagnosis  will  be  obtained 
by  the  observation  of  the  special  symptoms  of  local  disease, 
should  these  be  present.  It  is  probably  most  frequently  in 
relation  to  the  early  stage  of  acute  meningitis  that  doubt 
arises.  In  it  there  is  generally  injection  of  the  eye  and  flushing 
of  the  face,  intolerance  of  light  and  sound,  considerable  head- 
ache, vomiting,  contracted  pupils,  pain  and  spasmodic  move- 
ments in  the  extremities,  and  high  temperature  ;  and  as  the 
disease  progresses,  squinting,  general  convulsions,  dilated 
pupils,  etc. 

It  will  be  sufficient  to  mention  that  typhus  fever  has  been 
mistaken  for  mania  :  the  high  temperature,  parched  skin,, 
ferretty  eyes,  and  eruption,  with  the  history,  should  make  the 
diagnosis  clear. 

From  the  observations  that  have  been  made,  it  will  be  under- 
stood that  the  diagnosis  of  delirium  from  the  varieties  of  mania 
which  it  at  all  resembles,  rests  much  more  on  the  history  of 
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the  illness  and  on  indications  of  existing  acute  physical  disease 
than  on  any  very  marked  difference  between  the  mental  symp- 
toms in  the  two  conditions. 

Mere  drunkenness  has  been  mistaken  for  insanity  even  by 
medical  men.  A  little  inquiry  into  the  case,  and  the  observa- 
tion of  the  too  familiar  symptoms  of  intoxication  should  pre- 
vent such  an  error. 

The  Mode  of  Examining  a  Person  supposed  to  be  Insane 
is  a  matter  of  considerable  importance.  There  is  generally  little 
difficulty  where  ordinary  mania  or  melancholia  are  concerned,  at 
all  events  when  they  are  fully  developed  :  it  is  experienced  most  fre- 
quently in  the  varieties  of  partial  insanity.  In  some  cases  even  the 
introduction  to  the  supposed  lunatic  is  no  easy  matter.  No  general  rule 
of  procedure  can  possibly  be  laid  down,  as  this  must  vary  according  to 
the  social  status,  the  habits,  the  mental  peculiarities,  and  many  other 
circumstances.  The  frank  bluntness  of  address  that  might  suit  a  labourer 
would  scarcely  be  acceptable  to  an  educated  gentleman.  The  writer's 
practice  is  generally — not  in  all  cases — to  drop  the  title  of  '*  Dr."  and  to 
be  introduced  as  '*Mr."  It  has  seemed  sometimes  that  the  announce- 
ment of  the  medical  title  has  at  once  aroused  a  feeling  of  suspicion  and 
hostility,  and  rendered  the  inquiry  very  difficult.  A  few  easy  general 
observations  may  suffice  to  establish  agreeable  relations  between  the 
physician  and  the  patient  before  the  professional  nature  of  the  visit  is 
revealed.  This  in  the  great  majority  of  cases  it  would  be  unwise  to  try 
to  conceal,  as  most  patients  would  at  once  resent  any  attempt  at  decep- 
tion. It  will  often  then  be  advisable  to  quietly  state  to  the  patient 
that  you  are  a  physician  ;  that  you  understand  from  his  relatives  that 
he  has  been  somewhat  out  of  sorts  lately ;  that  possibly  it  might  be  only 
supposition  on  their  part,  but  it  would  allay  their  anxiety  if  he  would 
kindly  answer  a  few  questions  respecting  his  health.  This  being  con- 
ceded, it  will  be  well  in  the  first  instance  to  make  some  medical  in- 
quiries of  an  ordinary  kind  and  then  to  extend  the  investigation  to  the 
special  senses,  particularly  those  of  hearing  and  sight.  Cautiously  ask 
respecting  noises  in  the  ear,  and  if  they  resemble  whispers  or  loud 
voices  and  what  they  say;  and  in  relation  to  the  eyes,  if  motes  or  other 
unusual  objects  be  seen,  if  they  assume  special  forms,  and  if  so,  what 
they  are  like.  Then  lead  the  conversation  on  to  matters  relating  to 
home  and  family,  business  prospects,  religious  views,  etc.  Of  course 
the  particular  line  of  inquiry  will  frequently  be  guided  bj'-  information 
prievously  obtained  from  relatives  and  friends,  though  this  in  some 
cases  is  incorrect  and  in  others  is  defective.  It  occasionally  happens 
that  near  relatives  who  are  constantly  beside  the  patient  are  quite  un- 
aware of  the  existence  of  dangerous  delusions.  In  most  cases  the  general 
bearing  and  expression  of  countenance  indicate  the  nature  of  the  morbid 
ideas  ;  and,  especially  where  the  history  is  imperfect,  this  guide  will 
save  an  immense  amount  of  trouble  by  at  once  suggesting  the  kind  of 
questions  best  fitted  to  draw  them  out.  The  psychological  physician 
should  be  skilled  in  physiognomy.  Many  useful  hints  in  prosecuting 
the  investigation  are  also  frequently  obtained  by  the  observation  of 
peculiarities  of  dress,  oddities  about  the  room,  and  sundry  other 
things. 
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But  perhaps  at  the  very  commencement  of  the  interview  the  patient 
indignantly  resents  the  idea  that  he  is  ill  at  all.  Then  the  most  judici- 
ous plan  will  sometimes  be  to  sympathise  with  his  indignation  ;  to  ask 
what  could  have  made  the  relatives  suppose  that  his  health  was  im 
paired ;  and  to  inquire  if  it  could  be  due  to  any  plot  or  conspiracy,  and 
if  so,  what  may  be  the  motive.  This  may  bring  out  delusions  of  sus- 
picion, which  are  common  in  cases  where  difficulty  in  the  examination 
is  experienced.  Occasionally  a  lunatic  who  is  very  reticent  in  conversa- 
tion will  express  his  views  more  freely  in  writing,  and  in  this  way  the 
existence  of  delusions  may  be  ascertained. 

These  observations  illustrate  the  general  method  of  procedure  ;  they 
cannot  do  more,  as  the  investigation  in  each  case  ought  to  be  based  on 
the  features  which  are  peculiar  to  it.  It  need  only  be  further  remarked 
that,  should  the  patient  be  melancholic,  the  inquiry  ought  always,  if 
possible,  to  demonstrate  the  presence  of  a  disposition  to  suicide  when  it 
exists,  as  it  so  often  does  in  this  condition.  Generally  the  point  may  be 
determined  by  indirect  questions,  but  occasionally  it  is  necessary  to 
ask  the  patient  plainly  if  he  is  weary  of  life  and  contemplates  self- 
destruction. 

Family  History. — As  insanity  is  a  highly  hereditary  dis- 
ease, it  is  important  to  inquire  respecting  its  existence  in  the 
family  to  which  the  patient  belongs.  But  the  inquiry  should 
not  be  restricted  to  mental  disorder,  as  it  is  now  well  established 
that,  in  the  descent  from  one  generation  to  another,  various 
neurotic  affections — such  as  epilepsy,  chorea,  hysteria,  a  dis- 
position to  habitual  drunkenness,  particularly  in  its  paroxysmal 
form,  etc. — are  mutually  interchangeable.  (Compare  p.  58.) 
Thus  it  is  common  for  an  epileptic  parent  to  beget  an  idiotic 
or  imbecile  child ;  or  conversely,  the  offspring  of  an  imbecile 
father  or  mother,  or  of  one  who  has  been  insane,  or  is  of  the 
insane  temperament,  may  be  epileptic  or  idiotic.  The  pro- 
gnosis of  the  mental  illness  would  be  more  serious  if  a  strong 
hereditary  taint  were  present ;  not  that  the  prospect  of  recovery 
from  an  attack  of  insanity,  which  otherwise  might  be  cur- 
able, would  thereby  be  much,  if  at  all  diminished  :  for  this 
is  scarcely  less  frequent  than  where  no  such  taint  is  in  the 
constitution.  There  would,  however,  as  an  expression  of  the 
ancestral  defect,  be  a  greater  tendency  for  the  type  of  disease 
to  be  more  grave  from  the  beginning — showing  itself,  for 
instance,  at  first  as  a  slight  deviation  from  the  normal  standard, 
and  then  gradually  merging  into  incurable  insanity.  As  a 
further  illustration  of  the  constitutional  vice,  it  is  worthy  of 
note  that  in  patients  who  have  recovered  from  one  or  more 
attacks,  recurrence  is  particularly  to  be  dreaded.  Idiocy  and 
imbecility  are  often  transmitted  from  parent  to  child,  though 
as  already  mentioned,  the  morbid  tendency  may  be  transmuted 
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into  another  neurosis  in  the  descent.  Consanguineous  mar- 
riages, and  particularly  those  of  cousins-germ  an,  yield,  it  is 
generally,  and  the  writer  thinks  correctly,  believed,  a  larger 
proportion  of  idiots  or  infants  with  some  mental  defect  than 
when  no  such  relationship  exists  ;  but  this  conclusion  is  not 
yet  determined  with  certainty.  It  seems,  however,  well 
established  that  if  in  this  class  of  marriages  there  be  a  decided 
neurotic  taint  in  the  family  to  which  the  parents  belong,  the 
husband  and  wife  both  inheriting  it,  the  defect  will  probably 
be  intensified  in  the  children.  The  establishment  of  puberty 
is  very  trying  to  the  mental  stability  of  those  in  whom  a 
marked  hereditary  tendency  exists,  especially  to  women ;  so 
also  are  pregnancy  and  childbirth.  Experience  shows  that,  as 
a  rule,  the  hereditary  tendency  is  more  prone  to  be  transmitted 
from  father  to  son  than  from  father  to  daughter,  and  from 
mother  to  daughter  than  from  mother  to  son.  It  is  to  be 
borne  in  mind  that  the  existence  of  insanity  in  the  family  is 
often  denied  by  the  relatives.  The  inquiry  is  a  delicate  one, 
and  should  be  carried  out  with  consideration  for  the  feelings  of 
those  concerned. 

Question  of  Asylum  Treatment. — If  the  medical  examiner 
be  satisfied  that  his  patient  is  insane,  he  will  next  require  to 
consider  what  advice  he  should  give  to  the  friends — whether 
he  should  recommend  immediate  removal  to  an  asylum,  or  a 
trial  of  treatment  at  home,  or,  at  all  events,  elsewhere  than 
in  such  an  institution  :  the  matter  is  one  of  great  practical 
importance,  and  is  at  the  same  time  one  sometimes  very  diffi- 
cult to  determine.  Many  considerations  besides  those  of  a 
medical  character  must  be  weighed  in  seeking  to  arrive  at  a 
correct  conclusion.  Thus  it  will  be  obvious  that  if  the  patient 
be  wealthy,  and  have  kind,  judicious  relatives,  and  if  his  house 
be  in  a  retired  situation  and  have  private  ground  attached,  it 
will  not  be  necessary  to  insist  on  so  early  removal  to  an  asylum 
as  if  he  be  a  labourer  living  in  a  small  house  in  a  crowded 
neighbourhood ;  for  in  the  former  case  the  patient  already 
possesses,  or  can  readily  procure,  most  of  the  advantages 
which  an  asylum  presents,  but  which  the  poorer  man  can  have 
nowhere  else.  But  though  these  points  ought  to  form  an 
important  element  in  the  judgment,  the  main  grounds  will 
rest  in  the  character  of  the  disorder  itself.  The  indications 
derived  from  it,  however,  can  only  be  stated  in  a  general 
way.  Should  the  insanity,  though  characterised  by  a  con- 
siderable amount  of  excitement,  be  quite  sudden  in  its  onset. 
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without  distinct  premonitory  symptoms,  the  attack  often 
passes  away  quickly  ;  a  sudden  seizure  should  then,  other  cir- 
cumstances not  being  unfavourable,  dispose  to  a  trial  of  home 
treatment.  More  particularly,  the  following  forms  are  fre- 
quently of  short  duration,  namely,  those  that  result  from 
alcohol,  with  the  exception  of  the  paralytic  dementia  produced 
by  that  agent ;  the  milder  attacks  of  mania  that  are  apt  to 
occur  about  the  establishment  of  puberty  in  both  sexes,  especi- 
ally in  the  female  ;  the  so-called  metastatic  forms  occurring  in 
rheumatic  and  gouty  constitutions  ]  the  slights  /  seizures  after 
childbirth  and  through  over-lactation,  though  tLere  is  consider- 
able uncertainty  respecting  both  of  them  :  in  all  these  cases  the 
medical  attendant  would  be  justified  in  advising  that  the  effects 
of  medicinal  agents  and  other  measures  at  home  should  be 
tested  in  the  first  instance.  Patients  suffering  from  mild  types 
of  melancholia  are  also  frequently  treated  under  the  care  of 
relatives  ;  but  the  physician  must  never  forget  the  tendency  to 
suicide  in  such  cases.  Attacks  of  epileptic  insanity  likewise 
generally  soon  pass  away,  but  then  they  not  unfrequently  recur 
in  connection  with  fresh  seizures ;  and,  indeed,  the  mental 
state,  even  at  its  best,  of  epileptics  who  have  reached  this  stage 
of  their  disease  is  commonly  such  that  the  asylum  is  the  most 
suitable  place  for  them.  On  the  other  hand,  insanity  of  slow 
development,  which  has  gradually  attained  a  considerable  de- 
gree of  intensity,  is  not  likely  to  be  of  short  duration  ;  typical 
general  paralysis  is  an  unmanageable  as  well  as  an  incurable 
form  ;  and  varieties  which  present  suicidal  or  homicidal  features 
or  both,  are  dangerous  :  all  these  should  be  consigned  to  an 
asylum  at  once.  Further,  with  respect  to  the  class  in  which  this 
extreme  measure  may  have  been  at  first  delayed,  should  there 
be  no  improvement,  and  particularly  should  there  be  rather  an 
aggravation  of  the  symptoms  after  ten  days  or  a  fortnight  of 
treatment  at  home,  it  will  then  in  most  cases  be  the  wisest 
course  to  recommend  removal  to  an  asylum. 


The  following  manuals  may  be  consulted  by  the  student  : — Blandford, 
"  Insanity  and  its  Treatment,"  3rd  edition,  London,  1884. — Clouston  (T.S.), 
''Clinical  Lectures  on  Mental  Diseases,"  London,  1883. — Savage  (G.  H.), 
'^Insanity  and  Allied  Neuroses,"  London,  1884.— Sankey  (W.  H.  O.),  "Lec- 
tures on  Mental  Diseases,"  2nd  edition,  London,  1884. — Spitzka,  "  Insanity  : 
its  classification,  diagnosis,  and  treatment, "  New  York,  1883. 

Those  who  wish  to  consult  larger,  and  in  some  respects  more  comprehensive 
treatises,  are  referred  to  Bucknill  and  Tuke,  '*  Psychological  Medicine,"  4th 
edition,  London,  1884.  — Maudsley  (H.),  "The  Pathology  of  Mind,"  London, 
1879. — Hammond  ("W.  A.),  "  Treatise  on  Insanity  in  its  Medical  Relations," 
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London,   1883.— Lewis  (W.  Bevan),    "A  Text-Book  of    Mental    Diseases," 
London,  1889. 

Some  may  wish  to  consult  the  writings  of  Pinel  and  his  pupil  Esquirol,  who 
reformed  Asylum  Treatment  in  France,  and  laid  the  foundations  of  modern 
Psychiatry  :  Pinel,  ' '  Traite  sur  Talienation  mentale,  ou  la  manie, "  Paris, 
1801. — Esquirol,  "  Des  maladies  men  tales,"  Paris,  1838. 

Special  treatises  : — Ireland,  "  Idiocy  and  Imbecility,"  London,  1877.- 
Mickle,  "General  Paralysis  of  the  Insane,"  London,  1880.  -Magnan,  "On 
Alcoholism  :  the  various  forms  of  alcoholic  delirium  and  their  treatment," 
translated  by  Dr.  Greenfield,  London,  1876. — Charcot,  "Lectures  on  Diseases 
of  the  Nervous  System  "  (Hysteria),  Translated  for  New  Sydenham  Society, 
2  vols.,  London,  1877-81. — Lasegue,  "  Folie  a  deux  "  (and  other  monograj)hs), 
"  Etudes,"  Tome  I.,  Paris,  1884. — Brierre  de  Boismont,  "  Des  hallucinations," 
Paris,  1862. — Robertson  (Alex.),  "  Unilateral  Hallucinations, "  Trans.  Intern. 
Congress,  Vol.  III.,  London,  1881. — Hammond,  "  Mysophobia  "  (and  other 
monographs),  "Neurological  Contributions,"  New  York,  1879-81.' 
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CHAPTER   IX. 

DISORDERS   OF  THE   RESPIRATORY  AND   CIRCULA- 
TORY SYSTEMS. 

CLINICALLY  considered,  the  symptoms  of  disorder  in  the 
respiratory  and  circulatory  systems  require  to  be  taken 
together.  The  connection  of  the  two  systems  in  the  lungs  is 
so  close  that  it  is  easy  to  understand  why  disturbances  arising 
in  the  one  system  are  reflected  or  revealed  in  the  other. 
(Compare  p.  26.)  In  the  systemic  circulation,  likewise,  dis- 
orders or  mechanical  defects  are  always  apt  to  work  back  to 
the  pulmonic  system,  and  so  to  reveal  themselves  there  also  : 
on  the  other  hand,  chronic  affections  of  the  respiratory  organs 
always  tend  to  produce  secondary  changes  in  the  circulatory 
system.  But  further,  not  only  does  the  function  of  respiration 
imply  the  contact  of  the  blood  in  the  vessels  with  the  air 
entering  the  lungs,  becoming  thereby  affected  by  any  disturb- 
ance of  either  part  of  this  process,  but  it  also  demands  a  suit- 
able condition  of  the  blood  itself  for  carrying  to  the  tissues  the 
oxygen  supplied  from  the  lungs.  An  impairment  of  this 
capacity,  found  in  the  state  termed  Anaemia,  may  thus  give 
rise  to  signs  of  breathlessness,  closely  resembling  those  which 
result  from  an  interference  with  the  supply  of  air  to  the  lungs, 
or  from  an  interference  with  the  circulation  of  the  blood  there, 
even  although  both  of  the  mechanisms  for  these  purposes  may 
be  working  quite  normally. 

Dyspnoea  or  difficulty  in  breathing;  breathlessness  or 
"  shortness  of  breath,''  or  the  sense  of  a  want  of  breath ;  pain 
in  the  chest;  palpitation  of  the  heart  and  cardiac  spasm  or 
anguish ;  a  sense  of  impending  suffocation ;  and  all  forms  of 
rapid,  laboured,  or  obstructed  breathing,  require  to  be  con- 
sidered in  one  clinical  group,  for  the  reasons  already  explained ; 
indeed,  they  frequently  become  inextricably  mixed  up  together. 
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They  depend  on  the  most  diverse  causes.  Amongst  these 
may  be  named  nervous  or  spasmodic  asthma ;  inflammatory 
affections  of  the  larynx,  trachea,  lungs,  bronchi,  pleura,  and 
pericardium ;  pulmonary  emphysema  and  destructive  lesions  of 
the  lung ;  perforation  of  the  pleura  with  pneumo-thorax ; 
inflammations,  abscesses  or  tumours  about  the  fauces,  larynx 
or  oesophagus ;  various  forms  of  cardiac  disease ;  aneurj^smal 
and  other  thoracic  tumours ;  thrombosis  and  embolism  of  the 
pulmonary  artery ;  dropsical  accumulations  in  the  lungs,  pleura, 
pericardium,  and  peritoneum ;  abdominal  swellings  and  tum- 
ours of  various  kinds  when  bulky ;  sometimes  abdominal 
tumours  which  are  not  very  large  also  give  rise  to  dyspnoea, 
as  in  the  case  of  the  gravid  uterus  in  the  early  stage  of  certain 
pregnancies ;  spasm  of  the  glottis  as  an  isolated  affection 
(laryngismus  stridulus),  as  well  as  an  incident  in  other  dis- 
eases; ursemic  poisoning  and  other  forms  of  defective  renal 
activity ;  loss  of  blood,  or  the  altered  conditions  of  it  known 
as  anaemia  and  chlorosis ;  the  nervous  disturbance  termed 
hysteria,  and  more  grave  nervous  affections  involving  the 
respiratory  centres,  and  the  nerves  or  muscles  of  respiration. 

DYSPNCEA,   PALPITATION,   THORACIC  PAIN,   Etc. 

The  subject  of  Dyspnoea  may  be  approached  in  various 
ways : — 

(1)  By  trying  to  discover  from  the  patient  the  character  of 
his  distress,  and  the  causes  of  its  aggravation,  say  on  moving 
to  a  different  side  or  on  breathing  deeply.  Occasionally  the 
patient  may  not  be  conscious  of  his  dyspnoea,  the  want  of 
breath  from  chronic  bronchitis  or  emphysema,  for  example, 
being  so  familiar  to  him,  perhaps  from  early  childhood,  or  at 
least  for  years,  that  he  regards  this  condition  as  natural,  and 
only  complains  of  the  aggravations  of  the  state  arising  from 
exertion  or  hurrying,  or  from  the  supervention  of  some  addi- 
tional cause  of  respiratory  distress. 

(2)  By  observing  the  number  of  respirations  in  a  minute, 
the  appearance  of  laborious  action  in  the  breathing,  the 
evidence  of  any  stitch  or  sharp  cutting  pain,  of  acute  suffering, 
or  of  mortal  terror  as  depicted  on  his  countenance  ;  by  notic- 
ing any  appearance  of  cyanosis  and  lividity,  or,  it  may  be, 
of  pallor  in  the  face ;  and  by  scrutinising  the  sounds,  whether 
crowing,  hoarse,  wheezing,  gurgling,  or  choking,  emitted  dur- 
ing respiration.    We  must,  likewise,  notice  the  attitude  assumed 
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by  the  patient  during  an  attack,  and  the  character  of  the  cough 
and  expectoration  when  these  are  present.  (See  pp.  357  and 
363.)  Paroxysms  of  coughing  from  any  cause  may  of  them- 
selves produce  considerable  dyspnoea,  and  frequently  aggravate 
it  when  they  are  severe ;  any  undue  muscular  exertion,  beyond 
the  strength  of  the  patient  at  the  time,  does  the  same. 

(3)  By  an  appreciation,  whenever  this  is  possible,  of  the 
previous  facts  or  history  of  the  case  ]  particularly  as  to  any 
known  disease  in  the  heart,  or  the  thoracic  aorta,  or  in  the 
lungs,  pleura,  and  pericardium,  or  anything  likely  to  lead  to 
perforation  of  the  pleura  (phthisis,  abscess,  etc.) ;  any  rheu- 
matic attack  likely  to  give  rise  to  pericarditis  or  endocarditis  ; 
anything  predisposing  to  thrombosis  or  embolism  in  the  pul- 
monary artery  (the  puerperal  state,  venous  thrombi,  and 
dilated  heart) ;  any  condition  predisposing  to  rapid  dropsy, 
especially  into  the  pleura,  pericardium  or  pulmonary  tissue 
(scarlatinal  and  other  forms  of  acute  nephritis  in  particular) ; 
any  known  tendency  to  angina  pectoris  or  spasmodic  asthma 
in  the  individual  or  in  his  family  ;  and  any  previous  symptoms 
of  diphtheria,  croup,  or  laryngeal  disease. 

(4)  By  a  careful  physical  examination  of  the  thoracic  and 
other  organs.  By  this  we  can  often  ascertain  whether  the  air 
is  prevented  from  entering  the  lungs  by  tumour,  pressure,  or 
spasm  in  the  upper  portions  and  larger  divisions  of  the  respi- 
ratory tract,  or  by  the  presence  of  fluid  or  air  in  the  pleura,  or 
by  oedema  and  exudation  into  the  small  bronchi  and  air 
vesicles,  or  by  other  forms  of  pulmonary  or  pleuritic  disease. 
We  can  often  also  detect  evidences  of  heart  disease,  pericar- 
ditis, or  effusion,  even  when  the  distressed  state  of  the  patient 
is  not  favourable  for  a  careful  examination  of  the  chest ;  tym- 
panitic distension,  dropsical  accumulations,  or  tumours  in  the 
abdomen  pressing  on  the  heart  and  lungs  are  usually  readily 
observed ;  and  the  state  of  the  urine  may  throw  much  light  on 
the  case.  An  examination  of  the  neck  for  any  aneurysm, 
tumour,  or  abscess,  and  of  the  throat  for  any  abscess  of  the 
tonsils,  or  for  one  bulging  behind  the  pharynx,  for  diphther- 
itic patches  in  the  fauces,  or  for  tenderness  over  the  larynx,  is 
of  great  importance.  Laryngoscopic  examination  can  seldom 
be  practised  in  the  height  of  an  attack,  but  even  then  an 
examination  by  the  finger  may  sometimes  supply  important 
information  (see  Chapter  x.)  :  on  the  partial  subsidence  of  the 
attack  we  may  find  evidence  of  thickening  and  ulceration  of  the 
cords,  or  tumours,  oedema,  or  abscess,  in  this  situation,  giving  rise 
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to  mechanical  obstruction  or  recurring  spasm  ;  or  we  may  find 
paralysis  of  one  of  the  cords  indicating  the  origin  of  the  attacks 
in  some  irritation  of  the  laryngeal  nerves  lower  down.  (Many 
of  these  subjects  are  dealt  with  in  other  sections  of  this  book, 
as  will  be  seen  on  consulting  the  Index,  but  reference  to  syste- 
matic text-books  must  also  be  made.) 

The  number  of  respirations  per  minute  affords  an  important 
indication  of  dyspnoea.  The  normal  rate  may  be  stated  as 
about  18  to  20  per  minute  in  the  male  adult  while  awake,  but 
variations  of  from  12  to  24  are  not  uncommon.  In  children, 
and  also  in  women,  the  rate  is  somewhat  more  rapid.  Like 
the  pulse,  it  is  much  affected  by  different  postures,  and  by 
sleep,  agitation,  exertion,  speaking,  coughing,  and  swallowing. 
The  respiration  is  also  apt  to  be  deranged  in  its  rhythm  when 
the  attention  is  directed  to  it,  so  that  we  must  try  to  count  its 
rate  without  the  patient's  noticing  it.  This  may  be  done  very 
well  while  taking  the  pulse,  by  continuing  to  hold  the  patient's 
wrist,  while  we  watch  the  movements  of  the  chest  unknown  to 
the  patient,  and  count  them  for  half  a  minute  ;  or,  if  these  are 
not  very  visible,  we  may  lay  the  hand  or  a  finger  very  lightly, 
and  as  if  by  accident,  on  the  chest  wall,  under  the  clavicle  in 
the  female  and  below  the  xiphoid  in  the  male  :  in  other  cases 
we  can  count  best  by  listening  to  the  breathing,  or  by  watch- 
ing the  movements  of  the  bed-clothes.  In  critical  estimations 
of  the  rate  of  breathing  we  watch  for  a  quiet  period,  or  take 
some  opportunity  of  noting  the  number  while  the  patient  is 
asleep,  or  at  least  before  he  is  disturbed  by  speaking,  coughing, 
moving,  or  crying ;  or  we  may  require  to  let  a  little  time 
elapse  for  the  subsidence  of  these  disturbances  if  they  have 
already  occurred. 

In  febrile  states,  from  whatever  cause,  the  respiration  is 
often  quickened,  the  increase  keeping  a  certain  proportion  to 
that  of  the  pulse ;  the  ratio  in  health  is  1  respiration  to  about 
4  or  4*5  beats  of  the  pulse,  and  so  long  as  something  like  this 
ratio  is  maintained,  the  increase  may  be  ascribed  simply  to 
the  febrile  disturbance  affecting  the  system.  When  the  rapidity 
of  the  respiration  exceeds  this  proportion,  we  infer  the 
existence  of  some  respiratory  disorder.  An  attack  of  bron- 
chitis, for  example,  may  reveal  itself  in  this  way  in  the  course 
of  typhus.  The  respiration  is  accelerated  in  almost  every 
variety  of  disease  of  the  respiratory  organs,  in  acute  or  sub- 
acute forms,  and  this  constitutes  one  of  the  features  in  many 
forms  of  dyspnoea.     The  number  is  often  40  or  50,  it  some- 


LABORIOUS  BREATHING.  341 

times  rises  to  60  or  80  per  minute,  and  may  almost  equal  the 
pulse-rate  (1  respiration  to  1*25  pulse-beat). 

The  respiration  is  somewhat  rapid  and  easily  accelerated  in 
certain  non-febrile  states,  even  apart  from  any  special  respira- 
tory complication  ;  the  debility  after  fever,  and  certain  anaemic 
conditions,  may  be  mentioned  amongst  these.  In  Rickets, 
the  rapid  breathing  seems  to  be  due  in  part  to  the  general 
state,  and  in  part  to  the  great  liability  of  rickety  children  to 
pulmonary  collapse  or  bronchial  catarrh. 

The  appearance  of  labour  in  breathing  is  of  great  importance, 
(Compare  pp.  26-28.)     There  may  be  very  rapid  breathing 
without  any  great  effort  or  labour,  but  the  least  additional 
strain  may  show  at  once  that  the  breathing  is  being  carried  on 
at  the  limit  of  the  patient's  power ;   any  exertion,  such  as 
sitting   up   in  bed,  or  speaking,   or  indeed  anything  which 
demands  additional  effort,  brings  out  the  patient's  weakness  in 
this  respect;  thus  we  find  that  he  says  a  word  or  two  and 
stops  to  recover  breath,  and  then  resumes.     A  striking  illus- 
tration of  the  same  thing  is  found  in  infantile  dyspnoea ;  the 
child's  whole  energy  and  both  the  passage  by  the  mouth  and 
the  nose  are  required  for  breathing,  and  so  after  a  momentary 
attempt  at  sucking,  or  after  one  or  two  such  attempts,  he 
refuses  the  breast,  although  obviously  anxious  to  drink,  and 
no  doubt  very  thirsty :  this  refusal  is  an  important  clinical 
fact  in  the  pneumonia  and  suffocative  bronchitis  of  children  as 
indicating  the  gravity  of  the  attack.     In  uncomplicated  pneu- 
monia and  some  other  diseases  characterised  by  rapid  breath- 
ing, no  great  effort  is  visible  :  the  state  of  matters  is  very 
different  in  cases  where  an  obstruction  exists  to  the  entrance 
of  air  through  the  glottis,  trachea,  or  bronchi — whether  this 
arises  directly  from  structural  changes  or  from  nervous  spasm. 
Hence  in  laryngeal  obstructions  and  spasms  from  an}^  cause, 
in  croupy  attacks,  in  spasmodic  asthma,  and  in  bronchitis  and 
emphysema,  the  efforts  at  breathing  often  assume  the  most 
extraordinary    intensit}^ ;    the   thoracic   movements   and   the 
action  of  the  accessory  muscles  of  respiration  may  be  exagger- 
ated, the  muscles  of  the  neck  stand  out  with  great  distinctness, 
the  patient  sits  up  or  even  stands,  and  sometimes  clutches  at 
objects  with  his  hands,  so  as  to  give  the  muscles  greater  pur- 
chase.    In  cases  of  children  affected  with  laryngeal  stenosis, 
from  croup  or  diphtheria,  the  violence  of  the  inspiratory  action 
and  its  fruitlessness  are  both  well  demonstrated  by  the  sucking 
in  of  certain  parts  of  the  chest  wall,  especially  of  the  lower 
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part  of  the  sternum  and  the  parts  above  the  diaphragm.  We 
have  here  a  typical  picture  of  inspiratory  dyspnoea.  The  exces- 
sive action  of  the  dilator  narium  is  often  a  valuable  index  of 
this  laborious  breathing,  especially  in  the  case  of  children 
affected  with  pneumonia  and  capillary  bronchitis. 

Similar  results  likewise  happen  when,  instead  of  obstruction 
to  the  passage  of  the  air,  a  large  part  of  the  breathing  surface 
is  suddenly  cut  off  in  other  ways,  as  by  the  perforation  of  the 
pleura  and  the  consequent  collapse  of  the  lung  from  pneumo- 
thorax, or  by  sudden  effusion  of  fluid  hito  the  pleura,  or  even 
by  sudden  oedema,  haemorrhagic  condensation,  or  congestion 
of  the  lungs.  Again,  a  similar  result  may  be  brought  about 
by  sudden  blocking  of  the  pulmonary  artery;  although  the 
air  may  enter  both  lungs  freely,  the  pulmonary  function  is, 
of  course,  arrested  or  impaired  by  such  an  obstruction.  This 
element  of  suddenness  is  of  great  importance  in  producing 
dyspnoea,  for  if  the  breathing  surface  be  cut  off  gradually,  the 
respiration  and  the  system  may  have  time  to  adapt  themselves 
to  the  altered  conditions ;  hence  there  may  be  extensive 
thrombosis  of  the  pulmonary  artery  without  any  alarming 
dyspnoea,  until,  perhaps,  a  sudden  increase  or  a  fatal  displace- 
ment of  some  clot  takes  place ;  even  pneumo-thorax  may  exist 
without  the  patient's  being  able  to  fix,  from  any  sudden 
change  in  his  breathing,  the  probable  date  of  its  occurrence— 
the  collapsed  lung  having,  perhaps,  been  long  practically  use- 
less from  gradually  extending  disease ;  the  whole  of  one  side 
and  part  of  the  other  may  be  full  of  fluid,  while  the  patient 
has  scarcely  been  conscious  of  breathlessness,  owing  to  the 
very  gradual  increase  of  the  effusion.  The  element  of  sudden-  , 
ness  exists,  of  course,  in  all  the  spasmodic  forms  of  laryngeal 
and  bronchial  obstruction.  A  further  point  of  importance  in 
connection  with  dyspnoea  is  the  exact  situation  at  which  the 
mechanical  impediment  exists ;  a  slight  oedema  of  the  glottis 
may  cause  suffocation,  and  an  exudation  in,  or  a  tumour  pres- 
sing on,  the  trachea  or  large  bronchi,  gives  rise  to  the  most 
distressing  dyspnoea  from  its  involving  the  whole  of  the  respir- 
atory tract  below  the  obstruction. 

But  the  patient  with  obvious  dyspnoea  may  experience  or 
manifest  little  or  no  difficulty  in  inspiration :  his  difficulty  as 
felt  by  himself  may  be  in  the  emptying  of  his  chest  of  the  air, 
associated  with  a  sense  of  undue  distension  there.  This  expir- 
atory dyspnoea  as  it  is  called  may  be  attended  by  prolonged 
wheezing  sounds  with  the  expiratory  act.     This  form  of  dysp- 


ORAL  BREATHING.  343 

noea  occurs  especially  in  pulmonary  vesicular  emphysema  and 
spasmodic  asthma.  In  the  latter,  the  difficult  emptying  of  the 
air  vesicles  is  checked  by  the  supervention  of  the  next  inspi- 
ratory act  to  overcome  the  sense  of  impending  suffocation. 

Laboured  breathing  constitutes  a  common  feature  in  cerebral 
apoplexy,  dating  sometimes  from  the  very  beginning  of  the 
attack,  in  the  severe  forms  associated  with  deep  unconscious- 
ness and  stertor.  It  may  appear  in  the  course  of  a  day  or  two 
in  cases  which  begin  in  a  less  alarming  way,  although  advanc- 
ing towards  death.  This  disturbance  of  the  respiration  is  pro- 
bably due,  in  part,  to  the  direct  affection  of  the  pneumogastric 
nerves  or  respiratory  centre  :  when  developed  later  in  the  case, 
the  respiration  becomes  involved  from  the  unconscious  and 
paralysed  condition  of  the  patient  preventing  expectoration 
and  favouring  by  congestion  an  affection  of  the  lung  itself. 
In  the  unconscious  period  after  convulsion  fits  the  same  state 
of  breathing  may  be  present. 

^'asal  obstruction  and  oral  breathinr/. — Perfectly  natural  breathing 
implies  that  the  process  may  be  carried  on  at  will  either  through  the 
mouth  or  nose.  In  the  dyspncea  of  infants  already  mentioned  (p.  341), 
arising  from  pneumonia  or  bronchitis,  the  child  finds  it  difficult  or  im- 
possible to  suck  and  breathe  at  the  same  time,  because  the  mouth  is 
employed  in  sucking,  and  he  has  to  depend  entirely  on  the  nasal  pas- 
sages for  his  respiration,  and  these  are  inadequate  for  his  purpose  owing 
to  the  disease.  But  if  the  nasal  passage  is  more  or  less  obstructed  by 
secretions,  thickening  of  the  mucous  membrane,  or  adenoid  growths  in 
the  naso-pharynx,  a  similar  difficulty  is  experienced.  The  peculiar 
sound  giving  its  name  to  the  condition  termed  "  Snuffles,"  points  to 
nasal  obstruction  as  its  cause,  usually  arising  from  catarrhal  secretions 
and  thickening  of  the  mucous  membrane  due  to  syphilis,  although  more 
deep-seated  mischief  is  sometimes  also  present.  The  difficulty  in  suck- 
ing, by  lessening  the  supply  of  nourishment,  may  interfere  still  further 
with  the  infant's  impeded  growth  due  to  the  syphilis  itself.  The  dysp- 
ncea in  "snuffles,"  or  even  the  snuffling  sound  itself,  may  not  reveal 
itself  in  the  infant  while  lying  undisturbed  and  breathing  with  open 
mouth,  but  it  comes  out  on  exertion  of  any  kind,  or  even  on  taking  the 
breast. 

When  the  syphilitic  disease  in  "snuffles"  involves  the  bones  and 
cartilages  of  the  nose,  a  depression  of  the  nasal  bones  may  result,  but  the 
slight  depression  or  widening  of  the  bridge  of  the  nose  in  syphilitic 
infants  does  not  usually  depend  on  this  but  on  the  congenital  forma- 
tion. 

In  older  children  the  aspect  arising  from  the  open  mouth,  combined 
with  an  imperfect  pronunciation  of  certain  letters  (m  and  n  especially), 
due  to  nasal  obstruction,  and  the  association  with  it  of  a  certain  degree 
of  deafness,  often  combine  to  give  the  children  an  appearance  of  stupidity 
which  is  not  real,  and  this  whole  aspect  may  be  removed  on  clear- 
ing out  the  naso-pharynx  of  the  obstructing  adenoid  vegetations.     The 
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child  may  be  able,  with  such  growths,  to  keep  the  mouth  shut  and  to 
breathe  through  the  nose  for  short  periods,  when  perfectly  quiet ;  but 
the  least  extra  exertion  may  render  this  impossible,  and  may  notwith- 
standing the  open  mouth  bring  out  obvious  dyspnoea.  This  dyspnoea 
may  also  reveal  itself  while  speaking,  the  patient  having  to  stop  to  take 
breath  every  few  words,  just  as  in  other  forms  of  breathlessness.  At 
night  such  children  are  often  heard  to  snore  loudly,  while  sleeping  with 
open  mouth. 

Mechanical  causes  of  dyspnoea. — When  dyspnoea  is  found  to 
be  dependent  on  mechanical  causes  obstructing  the  entrance  of 
air  to  the  vesicles  or  of  blood  to  the  lungs,  the  subject  is 
rendered  much  clearer.  Occasionally  the  mechanical  obstruc- 
tion is  due  in  whole  or  in  part  to  nervous  causes,  and  so  the 
action  of  the  diseased  condition  is  so  far  indirect,  as  when  a 
tumour  pressing  slightly  on  the  trachea,  and  so  obstructing 
the  air,  may  press  also  on  the  pneumogastric  nerve  or  its 
branches  giving  rise  to  sudden  spasm  of  the  glottis :  or  a 
foreign  body  in  the  trachea  may  bring  it  on.  The  group  of 
mechanical  obstructions  is  so  important  that  the  following  con- 
ditions are  enumerated  for  the  consideration  of  the  student. 

Malformations,  inflammations  or  growths  in  the  nose  and 
naso-pharynx ;  inflammations  of  the  larynx,  oedema  and  spasm 
of  the  glottis,  foreign  bodies  in  the  larynx  or  trachea ;  diph- 
theritic or  croupy  membranes  in  the  larynx,  trachea,  or 
bronchi;  tumours  and  abscesses  either  of  the  larynx  itself  or 
pressing  on  it,  or  on  the  trachea,  from  without  (especially 
aneurysms,  cancers,  retropharyngeal  abscesses);  aneurysms, 
^^ndular  masses  or  other  tumours  in  the  chest  pressing  on  or 
irritating  the  recurrent  laryngeal  nerves  ;  spasmodic  or  ner- 
vous asthma ;  inflammatory  disease  of  the  lungs,  bronchi,  and 
pleurae  ;  dropsical  exudations  into  the  pulmonary  tissue ;  exu- 
dations into  the  pleura  and  empyema;  pneumo-thorax ;  exten- 
sive consolidation,  collapse,  or  emphysema  of  the  lung  ;  exten- 
sive excavation  from  tubercular  disease,  bronchiectasis,  gan- 
grene, or  abscess  ;  embolism  and  thrombosis  of  the  pulmonary 
artery ;  stenosis  of  the  pulmonary  artery  or  tricuspid  orifice,  and 
some  other  cardiac  lesions;  and  pressure  on  the  chest  from 
below,  from  abdominal  distension  or  tumours  of  any  kind. 
(Compare  next  section.) 

Cardiac  dyspnoea,  or  *^  cardiac  asthma,^'  as  it  is  sometimes 
called,  may  be  explained  in  certain  cases,  or  to  some  extent,  on 
mechanical  principles.  For  example,  a  somewhat  moveable 
thrombus  in  the  right  side  of  the  heart,  at  the  tricuspid  orifice, 
may  play  a  similar  part  to  that  of  a  plug  in  the  pulmonary 
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artery,  and  other  more  ordinary  forms  of  incompetency  of  the 
valves  or  of  obstruction  at  the  orifices  may,  if  extreme,  retard 
the  circulation  through  the  lungs,  and  so  impair  their  function. 
Again,  the  lungs  may  be  involved  through  the  heart, — pul- 
monary infarctions,  bronchitis,  congestion  or  oedema  of  the 
lung,  and  pleuritic  effusion,  may  all  have  a  cardiac  origin,  and 
be  the  results  of  mechanical  impediments  from  emboli,  diseased 
valves,  etc. 

The  great  dyspnoea  from  exertion  in  cases  of  heart  disease 
may  often  be  traced  to  increased  strain  on  the  circulation 
bringing  into  prominence  mechanical  defects  too  slight  to  be  at 
other  times  of  any  great  importance.  But  cardiac  dyspnoea  is 
often  too  extreme  or  too  spasmodic  and  transitory  to  be 
readily  explained  on  such  mechanical  grounds.  Clinically,  we 
must  accept  as  a  fact  the  frequent  occurrence  of  the  most 
extreme  forms  of  cardiac  and  aneurysmal  dyspnoea,  apart  from 
any  of  the  mechanical  explanations  or  structural  changes  just 
suggested ;  the  idea  of  some  nervous  cause  is  often  forced  on 
the  mind ;  this  cause  may  also  operate  by  exciting  the  action 
of  the  heart  and  so  disturbing  the  balance  of  the  two  functions 
of  circulation  and  respiration.  It  is  apparently  owing  to  this 
want  of  balance  that  cardiac  patients  are  often  found  to  take 
deep  or  sighing  respirations,  and  as  these  are  followed  some- 
times by  a  certain  relief,  the  patients  may  acquire  a  habit  of 
sighing  in  this  way  intentionally.  We  also  know  that  mental 
and  emotional  disturbance  may  give  rise,  even  in  healthy 
subjects,  to  quick  or  disordered  respiration,  and  in  cardiac 
disease  this  is  much  more  likely  to  happen  from  relatively 
slight  causes. 

Orthopncea — the  assumption  of  a  more  or  less  erect  posture 
for  the  purpose  of  getting  breath — is  one  of  the  great  features 
of  cardiac  dyspnoea.  But  in  cases  with  effusion  into  the 
pleurae,  and  also  in  oedema  or  congestion  of  the  lung  and  bad 
bronchitis,  the  patient  sometimes  has  a  considerable  tendency 
to  sit  up  for  breath.  When,  however,  this  symptom  is  strongly 
marked,  we  must  always  suspect  the  cardiac  origin  of  the  ill- 
ness, or  the  presence  of  some  cardiac  complication  ;  and  this 
suspicion  gains  in  strength  in  proportion  as  no  pulmonary 
mischief  can  be  detected  on  examination.  Thoracic  aneurysm 
is  to  be  classed  with  cardiac  disease  in  this  respect.  Affections 
of  the  pericardium,  and  adhesions  of  this  membrane,  likewise 
give  rise  frequently  to  orthopnoea,  although  simple  rheumatic 
pericarditis  even  in  an  extreme  form  may  exist  without  this 
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symptom.  All  forms  of  cardiac  disease — those  involving  the 
size  of  the  heart,  the  tissue  of  the  walls,  the  orifices,  and  the 
valvular  structures — may  give  rise  to  orthopnoea.  The  cardiac 
element  in  the  dyspnoea  may,  therefore,  be  a  secondary  or 
additional  complication,  appearing  in  the  course  of  pulmonary 
emphysema,  disease  of  the  kidney,  and  other  affections  which 
tend  to  implicate  the  heart ;  and  this  cardiac  complication  may 
give  rise  to  paroxysmal  exacerbations  in  the  midst  of  a  chronic 
state  of  dyspnoea  of  moderate  severity. 

Occasionally  the  orthopnoea  is  so  constant  and  so  extreme 
that  the  patient  cannot  even  lean  back  for  a  moment  without 
the  feeling  of  impending  suffocation,  and  he  can  only  get  a 
little  sleep  while  sitting  up  and  leaning  forward,  with  the  head 
resting  on  his  knees  or  hands,  or  on  a  table  before  him. 
Some  patients,  indeed,  resolutely  refuse  to  go  to  bed,  and  may 
sit  in  a  chair  for  weeks  and  months  together,  without  once 
even  attempting  to  lie  down.  These  extremely  persistent 
forms  of  orthopnoea  are  usually  associated  with  considerable 
dropsy,  which  of  course  is  favoured  by  the  posture  referred  to. 

The  explanation  of  orthopnoea  is  plain  enough  when  there 
is  any  considerable  oedema  of  the  lung,  dropsy,  or  pleuritic 
effusion,  as  the  recumbent  posture  tends  in  such  cases  to 
hamper  the  movements  of  the  heart,  lungs,  and  diaphragm 
from  the  position  or  pressure  of  the  fluid.  Further,  the  erect 
posture  no  doubt  helps  the  descent  of  the  diaphragm  and  gives 
the  inspiratory  muscles  much  better  purchase  in  their  play ; 
but  the  extremely  marked  influence  of  posture  observed  in  not 
a  few  cardiac  cases  cannot  be  reasonably  explained  in  any  such 
way,  and  appears  to  depend  on  some  nervous  cause. 

Great  increase  of  the  dyspnce.a  on  hurrying  or  climbing  is  closely 
related  to  orthopnoea  in  many  respects.  While  found  to  some 
extent  in  nearly  every  form  of  disease  which  impairs  the 
respiratory  function,  it  is,  like  orthopnoea,  specially  marked 
in  cardiac  affections  of  all  kinds.  A  patient  who  is  able  to 
walk  fairly  enough  and  at  a  moderately  good  pace  on  a  level 
road  may  at  once  show  signs  of  dyspnoea  if  there  be  a  con- 
tinuous although  gentle  ascent,  or  if  a  few  steps  have  to  be 
mounted  briskly ;  hurrying  and  mental  or  emotional  excite- 
ment act  in  the  same  way ;  all  these  influences  often  operate 
together  against  a  patient  in  hurrying  to  catch  a  train  at  a 
high-level  railway  station,  and  not  unfrequently  he  first  finds 
out  his  weak  point  under  such  circumstances. 

The  importance  of  this  feature  in  the  diagnosis  of  cardiac 
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disease  is  so  great  that  we  sometimes  set  our  patients  to  go  up 
one  or  two  stairs,  or  even  to  run  a  few  yards,  when  we  are 
doubtful  of  there  being  any  affection  of  the  heart,  so  that  we 
may  judge  of  the  state  of  their  respiration  at  the  end  of  such 
an  experiment.  The  absence  of  dyspnoea  on  this  test  does  not,, 
however,  imply  the  absence  of  heart  disease  :  sometimes  with 
the  worst  forms  of  aortic  incompetency  the  person  may  be  able 
to  climb  high  mountains,  or  gain  prizes  for  boxing,  etc.  This 
exemption  occurs  in  young  subjects  whose  circulation  is  main- 
tained by  compensatory  hypertrophy  and  well  nourished 
cardiac  fibres.  With  failing  nutrition,  from  any  cause, 
dyspnoea  appears.  Some  similar  explanation  accounts  for  the 
remarkable  variations  in  the  dyspnoea  of  cardiac  patients, 
where  we  cannot  imagine  the  valvular  defect  to  be  changed, 
and  where  no  alterations  in  concurrent  pulmonary  disorders 
can  be  adduced  as  the  cause. 

Amongst  other  causes  which  operate  in  causing  dyspnoea  on 
hurrying  or  climbing  may  be  mentioned  all  forms  of  disease 
impairing  the  functions  of  the  lungs ;  conditions  of  debility, 
anaemia,  etc.,  from  whatever  cause  :  disease  of  the  kidneys ;. 
dropsy,  obesity,  pregnancy  ;  and  the  changes  incident  to 
advancing  age. 

Palpitation  is  one  of  the  accompaniments  of  the  various  car- 
diac symptoms  just  described  :  sometimes  it  forms  the  most 
prominent  feature  of  such  complaints,  but  it  may  exist  quite 
apart  from  any  organic  affection  of  the  heart. 

When  due  to  cardiac  disease  it  has  a  tendency  to  very 
marked  exacerbations  in  connection  with  exertion  and  excite- 
ment, so  that  when  the  palpitation  occurs  frequently,  or 
chiefly,  apart  from  these  influences,  and  when  it  is  not  readily 
induced  by  running,  or  by  climbing  hills  or  stairs,  we  have 
good  reason  to  hope  that  it  is  not  due  to  organic  disease. 

The  palpitation  of  cardiac  disease  is  frequently  associated 
with  an  undue  heaving  impulse  of  the  heart,  and  there  is 
usually  clear  evidence  of  enlargement  or  of  valvular  disease, 
on  a  physical  examination  of  the  chest.  The  right  ventricle 
frequently  becomes  distended  or  displaced,  so  as  to  give  rise  to 
a  painful  sense  of  oppression  and  tenderness  from  the  existence 
of  pulsation  in  the  epigastrium.  The  palpitation  from  aneur- 
ysmal disease  in  the  chest  must  be  considered  along  with  that 
of  cardiac  disease,  and  the  investigations  in  both  cases  are  con- 
ducted by  similar  methods  ;  the  palpitation  and  pulsations  of 
aneurysmal  tumours  must  be  carefully  studied  as  to  the  site  of 
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their  maximum  intensity  and  diffusion.     (See  Chapter  xvi., 
Part  2,  The  Physical  Examination  of  the  Heart.) 

Incipient  inflammation  of  the  pericardium  and  endocardium 
may  readily  give  rise  to  this  symptom,  and  palpitation  of  the 
heart  may  also  be  determined  by  pressure  on  or  displacement 
of  the  heart  resulting  from  pneumo-thorax,  pleuritic  eff'usion, 
etc. 

But,  apart  from  these  organic  affections,  palpitation  is  very 
common  in  dyspepsia,  and  particularly  in  cases  with  much 
flatulent  distension  of  the  stomach.  In  such  cases,  especially 
when  complicated  with  hysterical  tendencies,  palpitation  may 
attain  its  most  extreme  degrees  ;  and  in  these  forms  it  fre- 
quently proves  most  troublesome  when  the  patient  is  lying 
still  in  bed.  It  must  be  remembered,  however,  that  cardiac 
disease  is  liable  to  give  rise  to  flatulent  and  other  disorders  of 
the  digestion,  so  the  presence  of  these  must  not  lead  us  to 
exclude  cardiac  disease.  The  palpitation  of  dyspepsia  is  often 
complicated  with  intermission  or  irregularity  in  the  heart's 
action,  which,  by  exciting  and  alarming  the  patient,  is  apt  to 
increase  the  palpitation  still  further.  In  some  patients  the 
excessive  or  even  the  moderate  use  of  tea  gives  rise  to  palpita- 
tion, and  the  use  or  abuse  of  tobacco  may  do  the  same. 

Palpitation  is  one  of  the  leading  symptoms  of  exophthalmic 
goitre  :  it  is  then  associated  with  prominence  of  the  eyeballs, 
and  a  certain  fulness  or  enlargement  of  the  thyroid  gland  ; 
frequently  organic  disease  of  the  heart  becomes  developed  in 
time. 

Palpitation  of  the  heart  is  likewise  found  in  cases  of  anaemia 
and  general  debility  :  loss  of  blood  from  bleeding  piles  and 
uterine  discharges,  for  example,  may  give  rise  to  symptoms 
sometimes  erroneously  construed  as  cardiac.  Palpitation  and 
epigastric  pulsation  in  boys  sometimes  owe  their  origin  to  the 
practice  of  masturbation  or  to  other  sexual  disorders. 

Throbbing  of  the  abdominal  aorta  is  not  uncommon  in 
debilitated  and  nervous  patients,  and  it  may  thus  simulate 
aneurysm  in  this  situation,  but  a  careful  examination  of  the 
vessel  usually  reveals  a  general  pulsation  of  the  aorta  without 
enlargement  or  any  true  tumour  of  the  artery.  Throbbing  of 
the  arteries  in  the  body  generally  may  likewise  be  felt  by 
patients  ;  this  may  arise  from  a  relaxed  state  of  their  vessels, 
apart  from  any  very  serious  aff*ection ;  but  generalised  pulsa- 
tion or  throbbing  of  the  arteries  likewise  occurs  in  cases  of 
aortic  incompetency. 
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Fain  in  the  Chest  exists  in  a  great  many  cases  of  dyspnoea, 
and  sometimes  constitutes  the  leading  feature  and  cause  of  the 
respiratory  distress  :  this  is  especially  marked  in  cases  of 
pleurisy  and  pericarditis  during  the  early  stage  when  friction 
occurs;  the  normal  expansion  of  the  chest  is  actually  hampered 
by  the  pain  induced  by  the  movements.  The  detection  of 
friction  sounds  over  the  heart  and  lungs  in  such  cases  explains 
their  nature.  Similar  distress  is  sometimes  occasioned  by 
pleurodynia.  The  pain  or  distress  in  dyspnoea  may,  on  the 
other  hand,  arise  simply  from  the  extremely  urgent  need  for 
breath  which  the  patient  experiences  ;  when  carried  beyond  a 
certain  point,  this  becomes  exquisitely  painful.  It  is  intensi- 
fied by  any  coincident  over-distension  of  the  right  ventricle  or 
by  palpitation  or  tumultuous  action  of  the  heart,  or  by  irregu- 
larities or  imperfections  in  the  contraction.  These  irregu- 
larities are  often  quite  discernible  by  the  patient,  and  may 
depend  not  merely  on  affections  of  the  organ  itself,  but  on 
pressure  on  it  or  displacement  of  it  in  connection  with  pleuritic 
exudations,  pneumo-thorax,  thoracic  and  abdominal  tumours, 
excessive  dropsy,  or  even  distension  of  the  stomach  and  bowels 
in  cases  of  flatulence.  Many  cases,  of  course,  have  a  complex 
origin,  as  when  the  pain  of  a  perforation  in  the  pleura  and  the 
incipient  pleuritis  thus  induced  are  complicated  with  the 
extremely  painful  dyspnoea  resulting  from  the  sudden  suppres- 
sion of  a  lung,  and  from  the  pressure  on  the  heart  and  liver 
due  to  displacement  of  the  mediastinum  and  diaphragm.  The 
combination  of  cardiac,  pericardial,  or  aneurysmal  pains  with 
pleuritic  stitch,  and  the  association  of  these  with  the  most 
extreme  forms  of  dj^spnoea  resulting  therefrom,  and  from 
oedema  or  consolidation  of  the  lung,  with  extreme  dropsy,  give 
rise  to  a  complex  distress  which  we  have  too  often  to  witness. 

A  certain  simulation  of  some  of  these  alarming  states  may 
arise  in  connection  with  flatulence  ;  this  may  be  associated 
with  pain  in  the  neighbourhood  of  the  heart,  with  great  palpi- 
tation, and,  especially,  in  hysterical  cases,  with  dyspnoea  and  a 
sense  of  choking.  Gouty,  neuralgic,  and  intercostal  pains,  and 
various  sensations  referable  to  uterine  irritation,  may  also  occa- 
sionally simulate  the  attacks  just  mentioned,  or  even  those 
included  in  the  next  paragraph. 

Angina  Pectoris  is  a  name  reserved  for  pain  obviously  of 
cardiac  origin  and  of  a  very  special  and  alarming  character; 
all  forms  of  cardiac  anguish,  although  not  presenting  the 
features  of  this  complaint  in  its  most  typical  form,  have  a 
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certain  resemblance  to  this  peculiar  suffering.  "  The  subjects 
of  angina  pectoris  report  that  it  is  a  suffering  as  sharp  as  any- 
thing that  can  be  conceived  in  the  nature  of  pain,  and  that  it 
includes,  moreover,  something  which  is  beyond  the  nature  of 
pain,  a  sense  of  dying."  (Latham.)  Others  speak  of  a  feeling 
of  ''  constriction  "  of  the  thorax,  of  its  being  an  "inward  pain,'' 
or  of  its  resemblance  in  some  way  to  suffocation.  But  the 
most  typical  angina  may  occur  without  the  least  impediment 
to  the  respiration,  and  the  patient  may  feel  that  he  can 
breathe  quite  freely.  The  pain  is  not  always  centred  in  the 
cardiac  region,  but  it  always  tends  to  the  left  side  of  the  chest. 
A  form  of  cardiac  anguish  without  pain  has  been  named 
'*  Angina  sine  dolore."  (Gairdner.)  The  most  constant  of  all 
the  features  of  true  angina  is  an  indescribable  dread  of  im- 
mediate death,  or  perhaps,  as  has  been  said,  "•  a  sense  of  dissol- 
ution, not  a  fear  of  it."  In  the  case  of  those  who  cannot 
express  their  feehngs  accurately,  or  who  do  not  care  to  do  so 
openly,  we  can  sometimes  detect  in  their  countenances  the 
evidence  of  a  mortal  terror.  Along  with  the  above  there  is 
often  a  transient  pallor  of  the  face,  and  likewise  an  associated 
pain  shooting  down  the  left  arm,  or  darting  across,  as  it  were, 
from  the  heart  to  the  elbow,  or  there  may  be  numbness  and 
tingling  of  the  arm,  spreading  even  to  special  fingers. 

The  most  typical  forms  of  angina  pectoris  may  exist  without 
any  lesion  recognisable  during  life  ;  the  dissections  in  fatal 
cases  often  merely  show  certain  changes  in  the  structure  of  the 
walls,  especially  fatty  degeneration  of  the  fibres,  and  atheroma 
of  the  coronary  arteries ;  but  nearly  every  variety  of  disease  in 
the  heart  or  aorta  may,  at  times,  be  found  associated  with  this 
symptom  and  apparently  giving  rise  to  it :  we  may  likewise 
say  that  indications  of  angina-like  attacks  may  frequently  be 
traced  as  forming  an  element  in  the  complicated  sufferings  of 
heart  disease. 

Spurious  Angina  Pectoris  (Pseudo- Angina)  occurs  in  certain 
nervous  or  hysterical  subjects  alternating  with  visceral  neu- 
ralgia elsewhere  or  with  more  ordinary  forms  of  neuralgia  or 
hysteria.  It  may  be  reflected  from  ovarian  or  uterine  irrita- 
tion :  it  may  likewise  be  due  to  the  deleterious  influence  of 
tobacco  :  alcohol  also,  possibly  by  deteriorating  the  nutrition 
of  the  heart's  fibres,  may  give  rise  to  similar  symptoms. 

The  character  of  the  noise  heard  during  the  breathless  attack 
often  guides  us.  The  presence  of  snoring,  or  of  very  rough 
and  loud-sounding  respiration,  is  found  in  cases  of  laryngeal  or 
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tracheal  obstruction  (croup,  diphtheria) ;  the  variation  in  the 
sound  often  suggests  a  gradually  diminishing  aperture  for  the 
passage  of  the  air,  becoming  at  length  a  half  choked  croak  or 
squeak.  Something  of  the  same  kind  of  breathing  may  some- 
times be  heard  where  an  abscess  behind  the  pharynx,  or  even 
in  the  tonsils,  causes  much  dyspnoea.  When  the  obstruction 
consists  in  a  spasmodic  closure  of  the  glottis  the  inspiration 
sound  is  more  crowing  or  stridulous  (pertussis,  laryngismus 
stridulus,  irritation  from  foreign  bodies,  ulceration  or  tumour 
in  the  larynx,  or  pressure  on  the  laryngeal  nerves,  etc.).  If 
the  constriction  be  further  down  in  the  trachea  and  larger 
bronchi,  whether  spasmodic  or  structural,  the  breathing  may 
have  more  of  a  wheezing  or  whistling  sound  :  if  there  be 
much  fluid  secretion  there,  gurgling  sounds  may  be  loudly 
heard.  But  some  of  the  most  severe  forms  of  dyspnoea  and 
gasping  respiration  may  exist  without  noisy  respiration,  as  in 
embolism  of  the  pulmonary  artery,  pneumo-thorax,  and  rapid 
effusion  into  the  pleura  or  pericardium.  In  cardiac  and 
aneurysmal  dyspnoea,  the  presence  of  noisy  respiration  will 
depend  on  the  nature  of  the  pulmonary  or  laryngeal  compli- 
cations. 

Lividity  or  duskiness  (cyanosis)  is  a  feature  in  dyspnoea 
requiring  careful  attention  ;  it  is  commonest  in  the  face,  but 
in  extreme  forms  a  similar  condition  can  sometimes  be  recog- 
nised also  in  the  fingers,  nails,  ears,  and  other  parts.  All 
diseases  or  accidents  interfering  with  the  entrance  of  air  to  the 
lungs,  or  with  the  efficiency  of  the  respiratory  function,  may 
produce  cyanosis.  A  tinge  of  lividity  may  often  be  detected 
along  with  the  febrile  flush  of  pneumonia,  of  phthisis,  and  of 
acute  tuberculosis,  especially  if  these  diseases  be  extensive.  A 
certain  degree  of  it  is  habitual  in  all  serious  forms  of  acute 
bronchitis ;  in  this  latter  complaint,  in  children,  the  blue 
colour  of  the  face  is  an  indication  of  considerable  gravity.  In 
attacks  of  bronchitis  supervening  on  extensive  emphysema, 
lividity  is  habitual,  and  often  excessive.  In  extreme  pleuritic 
effusion,  likewise,  lividity  indicates  the  gravity  of  the  condi- 
tion. In  extensive  excavation  or  destruction  of  the  lung,  and 
also  in  pneumo-thorax,  lividity  is  often  very  marked. 

In  cardiac  disease  of  nearly  every  form,  lividity  is  apt  to 
appear,  imparting  a  dusky  flush  to  the  cheeks  from  chronic 
passive  congestion  :  this  may  be  so  habitual  as  to  lead  to 
changes  in  the  tissues  with  induration  and  even  inflammation. 
If  the  cardiac  disease  involves  the  tricuspid  valve,  more  ex- 
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treme  lividity  may  take  place.  In  malformations  of  the  heart, 
and  defects  permitting  the  direct  passage  of  blood  from  the 
right  to  the  left  side,  extreme  lividity  usually  exists  ;  in  such 
infants  this  may  often  be  seen  to  come  on  daring  crying,  or  at 
certain  times  only,  owing,  it  may  be,  to  the  varying  degree  to 
which  the  foetal  orifices  are  opened  up  ;  the  cyanosis  seems, 
however,  to  depend  on  venous  stagnation  and  imperfect  pul- 
monary function  more  than  on  direct  mixture  of  bloods,  even 
when  this  is  considerable.  The  term  *' Morbus  Cseruleus  "  is 
applied  to  this  condition.  The  most  extreme  cyanosis,  how- 
ever, may  exist  from  such  congenital  causes  without  the  least 
dyspnoea. 

Amongst  other  causes  of  lividity,  not  specially  referred  to  in 
the  above,  may  be  mentioned  cholera  during  the  stage  of 
collapse ;  the  inhalation  of  gases  not  adapted  for  respiration 
(nitrous  oxide,  chloroform  vapour,  carbonic  acid,  etc.) ;  and 
many  apoplectic  or  convulsive  attacks. 

Local  asphyxia  may  be  mentioned  here,  although  it  has  little 
relationship  with  the  cyanosis  of  respiratory  disorders.  The 
common  experience  in  some  persons  of  a  white  or  "  dead 
finger,"  from  exposure  to  cold  water,  etc.,  indicates  one  form 
of  circulatory  disturbance  there  ;  but  sometimes  this  and  other 
parts  of  the  extremities  may  become  so  dusky  and  livid  as  to 
have  obtained  the  name  of  '*  local  asphyxia."  Such  attacks 
may  simply  come  and  go  repeatedly  in  hands  and  feet ;  but 
when  long  continued  or  severe  there  may  result  the  "  sym- 
metrical gangrene  of  the  extremities,"  which  is  often  spoken 
of  as  "  Raynaud's  Disease.'*  (See  Translation  of  Raynaud's 
Memoirs,  with  additions,  by  Dr.  T.  Barlow,  **  Selected 
Memoirs,"  New  Sydenham  Society,  London,  1888.) 

Altered  Rhythm  of  the  Breathimj ;  Gheyne-Stokes  Breathing.  — 
Alterations  in  the  rhythm  of  the  respiration  sometimes  occur.  In 
health,  the  breathing,  although  very  regular  on  the  whole,  frequently 
presents  an  occasional  inspiration  of  greater  depth  than  usual,  a  fact  of 
which  we  can  often  avail  ourselves  in  the  auscultation  of  young 
children.  But  very  marked  alterations  in  the  respiratory  rhythm  are 
found  in  certain  cases  of  cardiac  disease  (especially  dilated  and  fatty 
heart),  and  sometimes  in  cerebral  affections,  or  even  in  certain  fevers 
where  cerebral  symptoms  supervene.  The  breathing  referred  to  is 
sometimes  named  "  suspirious"  or  "  sighing,"  and  in  slight  forms  may 
consist  of  a  few  quick  gasps,  or  deep  sighing  inspirations,  followed  by  a 
period  of  slow  and  shallow  respiration,  or  by  a  very  temporary  suspen- 
sion of  the  process.  This  form  of  breathing  may  be  associated  with 
attacks  of  *'  angina  sine  dolore  "  (Gairdner),  as  recognised  by  the  look 
of  anguish  and  general  distress  depicted  on  the  countenance  of  cardiac 
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patients,  without,  it  may  be,  any  very  definite  pain.  This  *'suspirious 
respiration  "  is  often  present,  likewise,  in  very  variable  degrees,  in  some 
cases  of  cerebral  disease,  and  also  in  the  course  of  fevers  where  cerebral 
symptoms  have  arisen.  In  its  most  marked  character  it  is  spoken  of  as 
the  Gheyne-Stolces Respiration,  *'It  consists  in  the  occurrence  of  a  series 
of  inspirations  increasing  to  a  maximum,  and  then  declining  in  force  and 
length  until  a  state  of  apparent  apnoea  is  established.  In  this  condition 
the  patient  may  remain  for  such  a  length  of  time  as  to  make  his 
attendants  believe  that  he  is  dead,  when  a  low  inspiration,  followed  by 
one  more  decided,  marks  the  commencement  of  a  new  ascending  and 
then  descending  series  of  inspirations."  (Stokes.)  This  extreme  form 
is  met  with  in  connection  with  various  forms  of  cardiac  disease — not 
merely  in  fatty  degeneration  to  which  it  was  at  one  time  specially 
ascribed.  It  also  occurs  in  aneurysmal  disease,  and  in  cases  of  scabrous 
aorta  without  aneurysmal  dilatation  :  very  frequently  the  association  is 
with  renal  disease  and  ursemic  poisoning,  but  in  such  cases  there  is  very 
often  some  cardiac  complication  also.  This  symptom  is  always  to  be 
regarded  as  a  grave  prognostic,  but  exceptional  cases  have  occurred 
where  life  has  been  prolonged  for  months  with  this  condition.  In  some 
cases  of  tubercular  meningitis  "  Cheyne-Stokes  Respiration  "  may  be 
found  in  perfection  :  the  distinction  drawn  by  some  writers  between  the 
cerebral  variety  and  that  of  cardiac  origin  seems  untenable ;  the  difference 
is  rather  in  the  degree  of  approximation  to  the  type  described,  all 
gradations  being  found  at  times  in  both,  although  the  rhythm  is  no 
doubt  less  *' regular  in  its  irregularity"  in  the  so-called  *' cerebral 
breathing  "  of  brain  disease. 

The  transition  in  the  breathing  is  usually  more  gradual  in  its 
character  in  the  "descending"  than  in  the  "ascending  series"  of 
respiratory  movements.  In  the  period  of  apnoea  we  can  often  trace  a 
slight  or  almost  abortive  effort  at  respiration.  All  these  points  are 
well  illustrated  in  the  tracings  appended.  (Fig.  46. )  The  last  of  these 
tracings  shows  that  even  in  the  period  of  profound  apnoea  the  patient, 
when  urged  to  do  so,  can  execute  spasmodic,  irregular  and  imperfect 
respiratory  movements . 

During  the  period  of  apnoea  the  patient's  consciousness  or  at  least  his 
intelligence  seems  often  to  be  partially,  or  it  may  be,  more  completely 
obscured,  with  at  times  slight  facial  twitchings.  The  cessation  of 
respiration  is  sometimes  preceded  by  very  slight  moaning  sounds,  more 
slight  than,  but  still  having  some  resemblance  to,  the  sounds  often 
heard  as  a  cardiac  patient,  distressed  for  want  of  sleep,  drops  off  for  a 
few  seconds  into  an  uneasy  slumber.  During  the  period  of  apnoea  the 
pupil  usually  becomes  contracted,  as  in  sleep,  and  dilates  with  the  first 
or  second  of  the  deep  inspirations  of  the  ascending  series.  Sometimes 
rhythmical  alternations  in  the  pupil  are  also  noticed  with  each  indi- 
vidual breath — the  pupil  contracting  with  the  expiration  and  dilating 
with  the  inspiration.     (See  p.  166.) 

Nervous  dyspncea, — Nervous  disturbance  has  been  already 
alluded  to  as  complicating  various  forms  of  dyspnoea.  Thus  in 
diphtheria  or  croup  the  obstruction  from  the  exudation  is  often 
gravely  aggravated  by  nervous  spasm,  and  this  forms  a  compli- 
cation in  the  alarming  but  usually  transient  attacks  of  catarrhal 
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Fig.  46. — Exact  copy  of  portions^of  tracings  taken  by  Dr.  M'Vail,  by 
means  of  his  **  Spirograph,"  from  a  case  of  Cheyne-Stokes  Respiration. 
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laryngitis  :  the  irritation  of  foreign  bodies  in  the  larynx  or 
trachea,  and  the  pressure  of  aneurysmal  and  other  tumours  in 
the  chest  often  determine  serious,  or  it  may  be  fatal  spasms  of 
the  glottis.  In  apoplexy  also  the  respiration  is  affected 
through  the  nerves  (see  p.  343)  and  Cheyne-Stokes  breathing  is 
evidently  of  nervous  origin  (p.  352).  Even  in  cardiac  cases 
the  breathlessness  seems  at  times  to  be  at  least  in  part  of 
nervous  origin.     (See  p.  346.) 

In  Spasmodic  asthma  the  sudden  onset  of  dyspnoea  in  the 
midst  of  practically  good  health,  the  rapid  development  of  the 
most  extreme  respiratory  distress,  the  rapid  and  very  complete 
way  in  which  this  may  pass  off,  and  the  almost  magical  sub- 
sidence of  the  attacks,  at  times,  under  the  influence  of  agents 
acting  on  the  nervous  system,  all  point  to  the  nervous  origin 
of  the  complaint ;  this  has  been  plausibly  ascribed  to  a  spasm 
of  the  small  bronchial  tubes,  although  some  concurrent 
bronchial  congestion  is  also  strongly  suggested.  The  patients 
make  extreme  and  at  times  frantic  eff'orts  to  breathe  :  the 
chest  is  soon  distended  to  its  utmost  capacity,  so  that  furthe 
inspiratory  eff'orts,  although  very  visible  in  the  laboured 
action  of  the  accessory  muscles  of  respiration,  can  make  but 
little  extra  expansion  :  indeed  the  real  difficulty  seems  rather 
to  be  in  emptying  the  chest  of  the  air  already  in  it,  and  the 
prolonged  wheezing  with  the  expiration  is  usually  much  more 
marked  than  similar  sounds  with  inspiration.  Hence  this 
form  of  breathlessness  is  often  classified  as  an  "  Expiratory 
dyspnoea."  (See  p.  342.)  As  expectoration  becomes  estab- 
lished, the  spasm  relaxes  and  the  attack  may  pass  off"  as 
quickly  as  it  came ;  or  the  inhalation  of  medicated  fumes, 
dense  enough  almost  to  choke  the  attendants,  may  bring 
instantaneous  relief  to  the  asthmatic. 

In  some  cases  the  determining  influence  in  an  asthmatic 
attack  acting,  no  doubt,  partly  through  the  nervous  system, 
seems  to  be  from  pollen,  hay,  or  special  forms  of  dust  (such 
as  ipecacuanha)  which  are  obnoxious  to  certain  individuals. 

The  relation  of  "  hay  fever  "  to  asthma,  and  the  occurrence 
of  coryza  in  the  former,  suggest  the  possible  connection, 
insisted  on  by  many  of  late,  between  diseased  conditions  of 
the  nasal  passages  and  the  occurrence  of  asthma.  As  a  mat- 
ter of  diagnosis  (and  also  of  treatment)  an  exploration  for 
polypi,  thickening  of  the  mucous  membrane  over  the  turbin- 
ated bones,  and  tender  or  sensitive  spots  in  that  region, 
ought  to  be  undertaken,  as  reflex  irritation  originating  there 
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seems  at  times  to  cause  asthmatic  attacks.  In  other  cases  the 
asthmatic  attack  seems  due  to  irritation  reflected  from  the 
gastro-intestinal  tract,  and  the  influence  of  a  heavy  meal 
before  going  to  bed  is  well  known  as  likely  to  bring  on  a 
paroxysm. 

The  intercurrence  or  alternation  of  urticaria  and  cutaneous 
eruptions  of  various  kinds,  with  asthmatic  attacks,  has  sug- 
gested to  some  the  dependence  of  asthma  on  similar  processes 
in  the  mucous  membranes.  The  existence  of  some  curious 
relationship  seems  certain,  but  the  above  explanation  is  beset 
with  great  difficulties.  Both  conditions  may  depend  on  the 
same  cause. 

In  other  patients,  the  circulation  in  the  system  of  the  pro- 
ducts of  imperfect  digestion,  revealed  by  excess  of  uric  acid, 
(or  the  so-called  lithsemia,)  may  determine  asthmatic  attacks. 
This  of  course  must  be  specially  kept  in  view  in  the  case  of 
those  with  gouty  manifestations  or  with  family  tendencies 
thereto.  This  dyspnoea  from  poisoning  of  the  system  may 
thus  be  compared  with  the  forms  named  in  the  next  section. 

Apart  from  asthma,  however,  nervous  dyspnoea  may  occur 
in  a  marked  form  without  any  gross  nervous  lesion,  and  with- 
out any  evidence  of  the  respiratory  or  circulatory  organs  being 
diseased.  Such  attacks  are  found  almost  exclusively  in  women 
and  are  usually  complicated  with  hysteria.  Allied  to  this  is 
the  dyspnoea  sometimes  found  in  the  earlier  months  of  preg- 
nancy, where  no  sufficient  explanation  of  it  can  be  afforded  by 
the  mere  distension ;  indeed  it  may  pass  off  as  the  abdomen 
becomes  larger. 

Before  any  negative  conclusion  can  be  arrived  at  warranting 
the  diagnosis  of  nervous  dyspnoea,  and  before  any  diagnosis 
of  one  form  of  dyspnoea  to  the  exclusion  of  others  can  be  safely 
made,  the  most  careful  exploration  of  the  respiratory,  circula- 
tory, and  renal  organs  must  be  undertaken,  and  the  features 
of  the  whole  case  must  be  viewed  from  various  aspects  and 
even  perhaps  watched  for  some  time  in  its  various  phases. 
(See  Introductory  Eemarks,  p.  337.) 

Renal  dyspnoea  may  show  itself  as  an  early  symptom  of 
kidney  disease,  appearing  readily  on  the  least  exertion ;  but  a 
more  extreme  form  of  breathlessness,  resembling  an  asthmatic 
attack,  appears  sometimes  in  afl'ections  of  the  kidney  apart  from 
oedema,  or  cardiac  and  pulmonary  complications  which  often 
give  rise,  in  Bright^s  disease  of  the  kidney,  to  the  most  distres- 
sing dyspnoea  :  in  some  c^ses  it  may  be  uraemic  in  character. 


COUGH.  357 

Diabetic  dyspnoea  is  recognised  as  occuiring  at  times  in  ter- 
minal phases  of  saccharine  diabetes,  apart  from  any  gross 
pulmonary  complication,  resembling  so  far  the  dyspnoea  of 
uraemia,  both  conditions  being  no  doubt  due  to  a  poisoned 
state  of  the  nervous  system.  It  has  been  specially  found  to 
be  associated  with  the  onset  of  Coma. 

COUGH. 

Cough  is  a  leading  symptom  in  many  diseases  ;  it  sometimes 
constitutes  the  chief  or  obvious  complaint  of  the  patient,  but 
in  other  cases  we  have  to  inquire  very  particularly  as  to  its 
presence.  In  all  cases  of  dyspnoea  and  thoracic  disease  the 
indications  afforded  by  its  absence,  or  by  its  special  character- 
istics when  it  is  present,  must  be  regarded  as  most  important. 
Occasionally  it  is  so  slight,  and  the  patient  has  become  so  much 
accustomed  to  it,  that  it  is  only  when  attention  is  specially 
directed  to  it  that  its  existence  is  noticed ;  in  such  cases  those 
who  live  with  the  patient  can  often  give  us  more  reliable 
information  than  the  patient  himself.  Such  slight  forms  of 
cough,  occurring  chiefly  in  the  morning,  often  constitute  one 
of  the  early  symptoms  of  phthisis.  Although  a  very  constant 
indication  of  pulmonary  affections,  cough  is  occasionally  absent 
even  in  serious  and  advanced  disease  of  the  lungs,  so  that 
mere  absence  of  this  symptom  is  no  security  for  the  sound- 
ness of  these  organs :  we  must  also  remember  that  pleurisy 
even  with  extensive  effusion  frequently  occurs  without  any 
cough. 

Although  so  familiar  a  sound,  the  student  would  do  well  to 
think  as  clearly  as  he  can  of  its  mechanism.  A  typical  cough 
is  a  forcible  act  of  expiration,  leading  to  a  sudden  opening  of 
the  glottis,  with  an  explosive  sound.  It  is  usually  immediately 
preceded  by  a  deep  breath.  A  sudden  opening  of  the  glottis 
implies  of  course  a  previous  closure,  and  this  may  be  rendered 
impossible  by  local  changes  in  the  larynx,  say  by  a  tumour  of 
the  cords,  or  by  ragged  ulcerations,  or  by  irregular  swelling  of 
the  parts,  or  by  a  paralysis  of  the  cords  preventing  their  close 
apposition.  Under  such  circumstances^  the  rush  of  air  during 
forcible  expiration  may  be  audible  enough,  but  the  cough 
becomes  quite  altered  and  imperfect  in  character.  Again,  a 
sudden  opening  of  the  glottis  implies  a  certain  force  in  the 
expiration,  and  the  debility  of  the  patient  may  not  allow  of 
this  exertion  :  this  also  affects  the  sound.  All  forms  of  cough 
are  to  be  regarded  as  reflex  acts,  even  when  due  to  disease  at 
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the  larynx  or  in  the  lungs :  it  is  in  ordinary  usage,  however, 
to  speak  of  a  "reflex  cough,"  when  the  irritation  exciting  it 
comes  from  some  more  remote  source,  as  the  ear  or  stomach, 
etc.  Keflex  irritation  to  be  eff"ective  demands  a  certain  sensi- 
tiveness of  the  nerves  of  the  mucous  membranes  and  of  the 
nervous  centres,  hence  in  profound  apoplectic  attacks  there 
may  be  an  absence  of  coughing  from  this  cause,  although 
much  mucus  may  be  there  to  irritate  :  even  then,  coughing 
may  come  on  to  defend  the  patient  from  the  entrance  of  fluids 
into  the  larynx,  but  in  deeper  states  of  paralysis  this  also  may 
be  lost.  Or  there  may  be  a  defect  in  the  muscular  apparatus 
required  for  the  forcible  expiration  of  the  cough :  paralysis  of 
the  phrenic  nerve,  or  wasting  palsy  involving  the  muscles  of 
respiration,  may  thus  interfere  with  what  is  often  the  protec- 
tive action  of  coughing  and  so  lead  to  grave  pulmonary  dis- 
order. 

In  the  investigation  of  cough  we  inquire  if  it  seems  dry  or 
moist,  and  what  kind  of  expectoration,  if  any,  is  brought  up 
(see  section  at  p.  363)  ;  if  the  cough  is  loud  and  clanging,  with 
barking  or  brassy  sound  ;  or  if  it  is  associated  with  hoarseness, 
or  imperfection  in  the  closure  of  the  glottis ;  if  there  is  a  sense 
of  constant  irritation  or  tickling  with  the  cough,  or  if  the  act 
of  coughing  seems  to  clear  away  some  obstruction ;  if  it  comes 
in  occasional  paroxysms,  or  if  it  is  more  persistent  and  regular 
in  its  occurrence ;  if  it  comes  on  at  particular  times,  as  on 
going  to  bed  at  night  or  getting  up  in  the  morning,  or  on 
passing  into  a  colder  atmosphere,  or  on  exertion,  or  on  speak- 
ing ;  if  it  is  set  up  by  any  special  posture,  as  by  lying  on  the 
back,  or  on  the  one  side  as  compared  with  the  other,  or  with 
the  head  low  ;  if  it  is  habitual  in  winter,  disappearing  or  get- 
ting much  less  in  summer  time ;  if  it  is  associated  with  retch- 
ing, or  terminated  by  an  act  of  vomiting ;  and  if  there  is  stridu- 
lous  or  crowing  inspiration  associated  with  it.  The  duration 
of  the  cough,  the  site  and  character  of  the  attendant  pain,  if 
any,  the  presence  of  dyspnoea,  the  special  character  of  the 
sputum,  and  the  examination  of  the  chest  or  throat  constitute 
important  points  in  the  inquiry. 

The  presence  of  cough  naturally  suggests  the  existence  of 
some  kind  of  disease  in  the  respiratory  tract,  but  we  know 
that  a  cough  may  be  induced,  apart  from  this,  by  a  more  remote 
reflex  irritation.  Thus  aneurysmal  or  glandular  tumours 
in  the  mediastinum  may  produce  spasmodic  or  paroxysmal 
attacks  of  coughing  from  pressure  on  the  nerves ;  syringing 
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the  ears  or  other  manipulations  there  may  produce  coughing, 
and  probably  certain  forms  of  aural  disease  may  likewise  do 
so ;  in  hysterical  attacks,  and  in  pregnancy,  cough  may  be  set 
up  apart  from  any  disease  of  the  air  passages ;  and  certain 
forms  of  gastric  irritation  may  likewise  produce  a  reflex 
cough.  But  "stomach  coughs"  and  any  other  forms  of 
'*  reflex  cough  "  are  not  to  be  readily  accepted ;  the  most  care- 
ful and  repeated  examination  of  the  chest  must  first  be  made 
in  all  such  cases. 

In  Pertussis  (whooping  cough)  the  violent  spasmodic  cough 
is  the  chief  fact;  there  is  usually,  however,  more  or  less 
bronchial  catarrh  also,  the  signs  of  which  may  generally  be 
found  in  the  lungs,  especially  if  we  listen  just  before 
a  paroxysm  of  coughing;  this  indeed  often  passes  into  a 
catarrhal  pneumonia.  Whooping  cough  is  rare  above  the  age 
of  puberty ;  it  is  infectious,  and  one  attack  usually  protects  the 
patient  from  a  second,  but  a  return  of  the  spasmodic  cough, 
after  an  interval  of  freedom  for  some  weeks  or  months,  is  not 
uncommon.  These  points  are  often  important  in  the  dia- 
gnosis. In  the  early  stage  the  paroxysm  of  coughing  is  charac- 
terised by  a  rapid  succession  of  expiratory  acts,  without  much 
pause  between  them,  so  that  the  child's  face  rapidly  becomes 
very  red ;  this  peculiar  cough  coming  in  such  paroxysms  may 
often  be  recognised  or  suspected  as  due  to  whooping  cough  by 
an  experienced  ear  even  before  the  "  whoop "  becomes  devel- 
oped. This  ''  whoop  "  is  a  long-drawn  crowing  sound,  due  to 
the  inspiratory  act  which  follows  the  violent  series  of  expiratory 
coughs ;  this  peculiar  sound  is  produced  by  the  passage  of  the 
air  through  a  glottis  partially  closed  by  spasm.  This  sound 
may  be  a  loud  and  resounding  crowing,  or  in  bad  cases  it  may 
be  somewhat  choked  and  scarcely  audible,  or  at  times  quite 
suppressed  through  excess  of  the  spasm.  The  child's  face,  by 
its  blueness,  or  blackness,  indicates  the  gravity  of  this  last 
variety  of  fits  ("dumb  kinks").  This  asphyxia  is  often  most 
alarming  and  may  be  associated  with  slight  muscular  twitch- 
ings :  even  when  the  child  is  less  extremely  cyanotic,  this  is  a 
favourite  period  for  the  convulsions  of  whooping  cough  to  occur. 
To  the  violent  paroxysmal  acts  of  coughing  the  name  "  kinks  " 
is  applied  by  some  mothers,  the  term  "whooping"  being 
reserved  for  the  inspiratory  "  crowing."  Certain  cases  pass 
through  their  course  without  a  single  paroxysm  of  "  crowing  " 
being  heard,  but  this  is  exceptional.  The  paroxysm  of  whoop- 
ing cough  is  often  terminated  by  vomiting,  the  contents  of  the 
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stomach  coming  away  freely ;  in  many  cases  there  is  much 
glairy  and  sticky  phlegm  also,  and  this  may  be  all  that  is 
brought  up.  The  fits  of  coughing  sometimes  produce  bleeding 
from  the  nose,  ears,  and  eyes  j  great  suffusion  and  much  swell- 
ing of  the  eyes  and  face  are  common,  and  subconjunctival 
ecchymosis  may  also  occur  :  as  a  rarity,  subcutaneous  emphys- 
ema may  be  developed  at  the  neck  and  face  from  rupture  of 
the  air  vesicles  through  stress  of  coughing.  All  degrees  of 
feverishness  and  prostration  are  found  in  whooping  cough,  but 
these  are  usually  present  to  a  serious  extent  only  in  cases 
associated  with  much  catarrh,  with  diarrhcea,  or  other  compli- 
cations. In  the  slighter  forms  of  the  disease,  during  the  inter- 
vals of  the  paroxysms,  the  child  seems  often  perfectly  well. 
In  the  diagnosis,  the  presence  of  an  ulcer  on  the  frenum 
linguce  is  sometimes  of  considerable  value  when  no  specimen  or 
reliable  account  of  the  "  crowing ''  can  be  obtained ;  it  appears 
in  about  one  half  of  the  cases  soon  after  the  paroxysmal 
cough  has  been  fully  developed.  It  only  occurs  in  those  chil- 
dren who  have  incisor  teeth  in  the  lower  jaw,  and  it  seems  to 
have  a  purely  mechanical  origin  from  the  fretting  of  the 
tongue  against  the  teeth  while  coughing.  This  ulcer  disap- 
pears with  the  diminution  of  the  cough.  The  paroxysmal 
cough  of  pertussis,  and  also  the  ulcer,  may  both  disappear 
with  the  advent  of  serious  complications  (pneumonia,  convul- 
sions, etc.)  and  may  reappear  after  these  have  passed  away. 

In  Laryngismus  stridulus^  a  crowing  inspiration,  somewhat 
resembling  that  of  pertussis,  is  found  to  occur  in  young  chil- 
dren ;  it  is  due,  as  in  whooping  cough,  to  spasm  of  the  glottis, 
but  there  is  not  necessarily  or  usually  any  special  cough  in 
Laryngismus  :  the  spasm  not  unfrequently  proves  fatal  sud- 
denly. This  "  Child  crowing "  affects  rickety  children  in 
particular,  and  is  frequently  associated  with  attacks  of  general 
convulsions. 

In  Bronchial  phthisis  paroxysmal  cough  and  crowing  also  occur, 
both  arising  from  the  irritation  of  tubercular  affections  of  the 
bronchial  glands.  The  cough  in  this  disease  may  bear  a  very  close 
resemblance  to  pertussis.  The  history  of  a  former  attack  of 
whooping  cough,  or  the  absence  of  any  evidence  of  infection 
received  or  transmitted,  and  the  chronicity  of  the  complaint 
frequently  assist  in  the  discrimination. 

In  Measles  and  Influenza  the  disease,  although  of  a  general 
nature,  falls  specially  on  the  organs  of  respiration,  and  mani- 
fests itself  by  cough  among  other  symptoms.     A  certain  degree 
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of  pulmonary  catarrh  or  congestion,  with  more  or  less  cough, 
is  also  present  in  enteric  fever  and  many  other  febrile  diseases. 

Irritation  of  the  throat  or  glottis  may  set  up  a  cough  in  a 
mechanical  way.  Thus  the  passage  of  fluids  or  solids  towards 
the  larynx  may  produce  violent  coughing,  which  tends  to 
persist  for  some  time,  even  after  the  source  of  irritation  is 
removed.  The  greedy  sucking  of  an  infant  is  sometimes 
followed  by  similar  eff'ects.  The  trickling  down  of  secretions 
in  post- nasal  catarrh,  or  as  the  result  of  adenoid  vegetations 
in  the  naso-pharynx,  may  set  up  a  violent  cough;  the  recum- 
bent posture  and  the  efl'ect  of  sleep  tend  to  make  this  irritation 
more  potent,  so  that  the  cough  comes  in  regular  nocturnal 
paroxysms.  The  irritation  of  an  elongated  uvula  may  also 
set  up  a  tickling  cough,  although  this  explanation  is  perhaps 
too  readily  accepted  at  times  when  the  mischief  is  really 
lower  down.  Exposure  to  certain  irritating  gases,  such  as 
chlorine  and  sulphurous  acid,  likewise  produces  violent  par- 
oxysms of  coughing  in  healthy  persons.  In  those  rendered 
specially  susceptible,  from  disease  in  the  larynx  or  bronchi, 
the  passage  from  a  hot  to  a  cold  atmosphere,  or  the  reverse, 
may  set  up  violent  fits  of  coughing. 

A  Laryngeal  cough  is  often  loud,  clanging,  and  very  frequent 
and  irritating ;  it  may  also  be  hoarse  and  imperfect.  (See  p. 
357.)  Ulceration  and  thickening  of  the  mucous  membrane  in 
the  larynx  may  give  rise  to  both  forms;  such  ulceration  is 
often  due  to  tubercular  or  syphilitic  disease.  Tumours, 
oedema,  abscesses,  etc.,  operate  in  the  same  way.  Direct 
pressure  on  the  trachea  by  an  aneurysmal  or  malignant 
tumour  may  give  rise  to  a  croupy  quality  of  the  cough, 
usually  associated  with  stridulous  respiration.  A  laryngeal 
cough  may  however  arise  less  directly,  from  the  pressure 
of  a  tumour  on  the  recurrent  laryngeal  nerve.  With  this 
we  may  have  evidence  of  laryngeal  spasm,  or  of  paralysis 
of  the  vocal  cords,  or  both.  In  paralytic  aff'ections  of  the 
larynx  the  cough,  like  the  voice,  is  usually  hoarse.  All  forms 
of  laryngeal  irritation  are  apt  to  give  rise  to  spasms  of  the 
glottis.  This  often  imparts  a  stridulous  character  to  the 
inspiratory  acts  associated  with  the  cough.  In  laryngeal 
ulceration  streaks  of  blood  are  common  in  the  sputum,  but 
the  expectoration  is  seldom  profuse.  An  examination  of  the 
larynx  by  the  laryngoscope  (see  Chapter  x.);  of  the  sputum 
or  of  secretions  removed  from  the  larynx  for  the  purpose ;  of 
the  chest,  for  any  signs  of  tubercular  disease,  of  aneurysm. 
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or  of  thoracic  tumour ;  and  an  inquiry  as  to  the  presence  of 
constitutional  syphilis,  are  all  very  important  points  in  such 
cases.  A  barking,  brassy  cough  is  common  in  croup,  and 
also  in  diphtheria  involving  the  larynx  and  trachea.  Along 
with  this  quality  of  the  cough  we  have  noisy  breathing,  which 
can  usually  be  recognised  at  once  as  due  to  obstruction  in  the 
upper  part  of  the  air  passages.  An  examination  of  the  fauces 
may  reveal  the  white  patches  of  diphtheritic  exudation,  the 
extension  of  which  to  the  larynx  has  caused  the  obstruction ; 
but  in  many  cases  of  undoubted  laryngeal  diphtheria  there 
may  be  no  visible  affection  of  the  fauces.  When  the  disease 
begins  in  the  trachea  there  is  usually  a  period  of  illness  for 
a  day  or  two  days,  associated  with  high  fever,  prior  to  the 
appearance  of  any  alarming  obstruction  to  the  breathing. 
Very  sudden  attacks  of  hoarse,  croupy  cough,  coming  on  in 
the  night,  and  subsiding  quickly  on  the  use  of  warm  baths, 
emetics,  etc.,  are  usually  due  to  a  form  of  catarrhal  laryngitis. 
(To  this  and  also  to  Laryngismus  stridulus,  the  name  "False 
croup"  is  sometimes  applied.)  Croup  and  laryngeal  diph- 
theria cannot  be  separated  clinically ;  a  case  of  so-called 
croup,  in  its  most  typical  form,  may  occur  amidst,  or  may 
give  rise  to,  undoubted  diphtheria.  Occasionally  shreds  of 
membrane,  or  even  hollow  casts,  are  expectorated  or  coughed 
up  in  these  affections. 

The  harking  cough  of  puberty  is  a  name  which  expresses  about 
as  much  as  is  known  on  the  subject.  It  is  evidently  of 
nervous  origin,  and  has  probably  affinities  with  hysteria. 
The  loud  barking  sounds  clay  and  night,  for  weeks  together, 
may  be  such  as  to  disturb  not  only  all  those  in  the  house, 
but  also  those  in  adjacent  buildings. 

Foreign  bodies  of  the  most  diverse  kinds  sometimes  pass 
into  the  trachea  or  into  one  of  the  bronchi ;  in  the  act  of 
entering,  violent  and  paroxysmal  cough  is  set  up,  but  as  this 
may  gradually  subside  much  doubt  may  remain  as  to  whether 
the  foreign  body  was  ultimately  swallowed,  or  whether  it 
actually  passed  down  into  the  trachea.  In  the  latter  case 
the  cough  usually  continues  to  recur  in  paroxysms  of  varying 
intensity,  and  severe  or  fatal  spasm  of  the  glottis  may  super- 
vene at  any  moment.  In  cases  of  this  kind,  assuming  a 
chronic  form,  the  cough  may  simulate  that  of  advancing 
phthisis;  and  emaciation,  sweating,  and  feverishness  may  all 
add  to  the  resemblance ;  subsequent  dilatation  of  the  bronchi, 
the  formation  of  cavity,  and  the  secretion  of  pus  may  add 
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further  to  the  difficulties ;  when  this  takes  place  the  foetor 
of  the  pus  expectorated  is  often  a  striking  feature.  The 
discrimination  may  be  impossible ;  but  when  the  history 
clearly  points  to  the  accident  in  swallowing  as  the  date  of 
the  appearance  of  the  cough,  when  the  family  history  is 
good,  and  the  physical  signs  of  phthisis  equivocal  in  any 
way,  the  sputum  foetid  and  destitute  of  tubercle  bacilli,  the 
possibility  of  this  form  of  disease,  and  the  question  of  surgical 
exploration  or  interference  must  be  considered. 

Bronchial  and  pulmonary  diseases^  in  all  their  varieties, 
usually  give  rise  to  cough,  sometimes  in  slight  forms,  some- 
times in  suffocative  paroxysms  of  great  severity.  In  the 
acute  lobar  pneumonia  of  children,  however,  it  is  seldom 
j^resent  in  the  early  stage,  and  in  exceptional  cases  in  adults 
it  may  be  absent  or  at  least  trifling  for  several  days  after  the 
acute  signs  of  illness  have  appeared.  In  pericarditis  cough 
is  often  a  troublesome  symptom;  it  has  sometimes  a  hoarse 
quality.  In  pleurisy,  apart  from  complications,  there  is 
sometimes  an  entire  absence  of  cough  ;  but  pleurisy  frequently 
accompanies  pneumonia  and  phthisis;  when  cough  co-exists 
with  pleurisy,  it  is  often  extremely  painful — the  pain  being 
referred  to  the  region  of  the  pleuritic  inflammation.  In  like 
manner,  pain  with  the  cough  occurs  notably  in  pericarditis 
and  peritonitis,  and  also  in  rheumatic  aff*ections  of  the  thoracic 
muscles.  In  acute  bronchitis  the  pain  associated  with  the 
cough  is  usually  substernal.  In  pneumonia  also  the  cough 
is  often  very  painful, — when  very  severe  no  doubt  from  the 
concurrence  of  a  certain  amount  of  pleurisy.  A  violent  or 
very  frequent  cough  may  often  of  itself  excite  muscular 
pains,  as  the  result  of  strain,  all  over  the  chest  and  abdomen  : 
and  it  may,  likewise,  occasion  distressing  pain  in  the  head. 
The  character  of  the  expectoration,  the  physical  examination 
of  the  chest,  and  the  previous  history  must  be  relied  on  in 
seeking  to  ascertain  the  cause  of  cough  in  pulmonary  disease. 
It  must  be  remembered  that  cardiac,  aneurysmal,  or  renal 
affections  may  constitute  the  primary  disease  of  which  the 
pulmonary  mischief  is  but  a  manifestation  or  complication, 
and  that  some  general  diseases,  notably  Pertussis,  Influenza, 
Measles,  and  Enteric  fever  may  be  the  real  cause  of  the  pul- 
monary disorder  and  its  attendant  cough. 

EXPECTORATION. 
The  expectoration  of  hospital  patients  is  usually  preserved 
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for  inspection  as  a  matter  of  routine.  Earthenware  spittoons 
are  generally  employed,  but  glass  dishes  have  the  advantage 
of  showing  the  character  of  the  expectoration  somewhat 
better,  especially  if  it  is  abundant;  and  if  allowed  to  stand 
for  a  time,  the  sputum  may  be  seen  to  settle  into  definite 
layers.  In  private  practice,  owing  to  a  preference  for  hand- 
kerchiefs, we  have  to  give  special  directions  for  the  preserv- 
ation of  the  sputa  when  this  is  a  matter  of  importance,  as  in 
pneumonia  and  cases  of  haemoptysis.  Little  vessels,  such  as 
soap  dishes,  or  articles  of  a  similar  size,  are  generally  at  hand 
in  the  bedroom,  and  may  be  used  for  this  purpose.  When 
the  sputum  has  to  be  specially  examined,  we  must  see  that 
the  vessels  are  quite  clean,  and  that  they  are  not  used  for 
putting  away  debris  of  food,  etc.  From  the  mouth,  indeed, 
such  things  inevitably  come,  even  if  the  patient  be  directed 
to  wash  out  the  mouth  after  eating.  For  ordinary  purposes 
of  examination  the  collection  is  best  made  without  any  water 
in  the  vessel,  but  this  may  often  be  used  subsequently  in  the 
investigation.  Disinfectants,  of  any  kind,  ought  also  to  be 
avoided  in  specimens  to  be  examined.  When  the  quantity 
is  large,  we  have  sometimes  to  pour  the  contents  slowly  from 
one  vessel  to  another,  so  as  to  judge  of  their  character  and 
admixture ;  or  by  emptying  them  on  to  a  flat  black  vulcanite 
dish  we  may  be  able  to  pick  out  little  opaque  pieces  for  more 
critical  examination.  While  thus  emptying  the  contents, 
we  are  able  to  notice  any  foetor,  and  the  peculiar  odour  of 
gangrene,  if  these  be  present.  The  sputum  is  often  best 
examined  by  floating  some  of  it  in  water  and  teasing  it  out : 
small  casts  of  minute  tubules  may  thus  be  found.  (For 
microscopic  examination,  see  p.  371.) 

We  describe  the  expectoration  as  to  its  quantity  in  the 
twenty-four  hours ;  as  to  its  composition,  whether  mucous, 
purulent,  muco-purulent,  watery,  serous,  or  bloody ;  as  to  its 
colour,  whether  grey,  yellow,  green,  rusty,  red,  brown,  or 
black;  as  to  its  consistence,  whether  thick  or  thin,  composed 
of  separate  and  defined  sputa,  or  more  homogeneous ;  whether 
tenacious,  viscid,  fluid,  or  frothy :  the  reaction  is  alkaline. 
The  frothiness  may  show  itself  as  large  air  bubbles,  or  these 
may  be  so  minute  and  so  much  mixed  with  the  mucus  as  to 
require  close  examination.  Various  impurities  are  often 
mixed  up  with  the  expectoration — as  blood  from  the  gums, 
matters  from  the  nose  or  stomach,  pieces  of  food  from  the 
mouth,    and    accidental    particles   carried    in   from   the    air. 


ANALYSIS  OF  SPUTUM. 


365 


Colouring  materials  suggestive  of  blood  may  be  derived  from 
the  brown  crust  of  bread,  from  wine,  from  coffee,  from  tobacco 
juice,  from  sweet-meats  and  other  coloured  articles. 

In  health  a  little  mucus  is  expectorated,  and  in  disease  the 
sputum  may  consist  chiefly  of  mucus.  In  smoky  towns  this 
is  very  apt  to  be  of  a  dark  colour  from  the  presence  of  floating 
soot ;  much  exposure  to  tobacco  smoke  may  also  do  the  same  ; 
in  the  case  of  miners,  from  similar  causes,  the  expectoration 
is  usually  black.     (See  also  p.  367.) 

The  chemical  examination  of  the  sputum  has  not  yet  been  made 
practically  useful  in  diagnosis,  but  the  following  data  from  Dr.  Halli- 
burton's "  Text  Book  "  (1891),  p.  448,  may  be  interesting. 

Quantitative  Analyses.     (Percentages.) 


Disease. 

Bronchitis. 

Pneumonia.  1 

Phthisis.  2 

Water,  -        -        -        - 

97-6- 98-3 

90-09-93-6 

94-5 

Solids,  -        -        -        - 

17-2-3 

6-3-9-01 

5-5 

Organic  Matters,  - 

1*1 7-1 -7 

5-5-8-35 

4-7 

Mucin,  -        -        -        - 

0-69-1-2 

1-1-1-39 

1-8-2 -4 

Proteids, 

3-09 

0-29-0-39 

Fat,       -        -        -        - 

002-0-32 

0-36-0-39 

Extractives,  - 

0-08 

2-8-3-95 

1-6-2-01 

Ash,       .         -        .        ^ 

0-53-0-64 

0-66-0-77 

0-76-0-8 

Remarks. — ^  Fibrin  present  in  sputum.  Sputum  very  rich  in  NaCl^ 
increasing  as  hepatisation  proceeds  (the  amount  of  chlorides  in  the  urine  is 
correspondingly  low).    Note  high  percentage  of  proteids  and  extractives. 

^  Often  contains  tissue  elements  of  lungs  of  which  elastic  fibres  are 
most  easily  recognised.     It  also  contains  tubercle  bacilli. 

Frothy  mucus,  sometimes  rather  watery,  is  often  expectorated 
in  acute  bronchitis  and  oedema  of  the  lung.  The  more 
troublesome  it  is  to  bring  up,  the  more  aerated  is  the  sputum. 
Minute  aeration  of  the  sputa  is  often  found  in  the  tenacious 
mucus  expectorated  in  pneumonia,  but  this  is  usually  rusty 
or  distinctly  bloody.     (See  p.  369.) 

Purulent  sputa  cannot  be  absolutely  separated  from  mucous 
sputa,  as  the  two  conditions  merge  into  each  other,  and 
an  intermediate  condition  is  often  named  "  muco-purulent.'^ 
These  forms  of  expectoration  must  also  be  described  as  to 
their  frothiness,  consistence,  colour,  etc.  The  sputa  may 
consist  of  almost  pure  pus ;  and,  when  these  spread  them- 
selves out  so  as  to  form  flat  masses  resembling  the  shape  of 
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pieces  of  mone}^,  they  are  called  *^  nummular " ;  this  is  often 
seen  best  on  a  thin  layer  of  water  in  the  dish;  when  they 
retain  a  spherical  form,  they  are  termed  **  globular " ;  such 
sputa  are  usually  dense  and  tend  to  sink  in  water.  Both 
of  these  forms  are  commonl}^  seen  in  cases  of  advanced 
phthisis,  but  nummular  sputa  may  often  be  found  in  chronic 
bronchitis  also.  Purulent  expectoration  is  common  in  all 
chronic  forms  of  catarrh  affecting  the  respiratory  tract.  Very 
profuse  expectoration  of  pus.  usually  of  a  foetid  character, 
may  proceed  from  dilated  bronchi  (bronchiectasis).  The 
influence  of  foreign  bodies  in  causing  excavation  and  profuse 
discharge  of  foetid  pus  must  also  be  remembered.  In  such 
cases,  and  in  other  forms  of  bronchiectasis,  the  pus  may  run 
out  of  the  patient's  mouth  on  stooping,  especially  when  this 
posture  brings  on  the  cough,  as  it  usually  does.  A  sudden 
profuse  expectoration  of  pus,  or  the  sudden  increase  of  it, 
may  depend  on  the  bursting  of  a  tubercular  vomica  or  of  an 
intra-pulmonary  abscess,  or  it  may  be  due  to  the  opening  of 
a,  collection  of  pus  in  the  pleura  into  a  bronchus,  or  to  the 
opening  of  a  hepatic  abscess  through  the  diaphragm;  or 
more  rarely,  to  the  bursting  of  some  abscess  in  the  medias- 
tinum or  elsewhere.  When  an  empyema  bursts  in  this  way 
the  pus  expectorated  is  generally  rather  fluid,  and  it  may 
come  up  in  large  quantities,  threatening  suflbcation.  The 
signs  of  pyo-pneumo-thorax  usually  become  developed  after 
such  an  accident,  but  this  is  not  always  the  case.  The  pus 
from  a  pulmonary  abscess  may  or  may  not  be  foetid ;  possibly 
it  may  have  a  gangrenous  odour:  its  quantity  on  any  one 
day  although  large  is  not  excessive  (say  12-18  oz.),  and  the 
microscope  may  reveal  shreds  of  lung  tissue  in  great  abund- 
ance, and  in  some  cases  blood- crystals  are  also  present;  such 
abscesses  are  sometimes  due  to  embolism  of  the  pulmonary 
artery.  Hepatic  abscess  usually  declares  its  presence  by 
symptoms  and  facts  pointing  to  the  liver  before  it  gets  the 
length  of  perforating  the  lung. 

Membranous  shreds  from  the  larynx  and  trachea  are  sometimes 
expectorated  in  croup  and  diphtheria,  Sind  fibrinous  casts  of  the 
bronchi  may  occur  in  connection  with  Plastic  or  Fibrinous 
Bronchitis.  Casts  of  the  bronchi  from  bloodclot  also  occur. 
The  dichotomous  divisions  are  important  in  the  diagnosis;  they 
are  well  shown  in  the  drawing  here  given,  which  is  a  full  size 
copy  of  the  specimen  as  spread  on  a  sheet  of  paper  and  some- 
what shrivelled.     (Fig.  47.)     Small  casts  of  the  minute  tubes 
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are  sometimes  found  on  floating  out  the  sputum  in  water,  or 
on  microscopic  examination.  Spirals  from  the  bronchioles 
aud  alveoli  have  been  described  by  Curschmann  as  microscopic 
objects.     (See  p.  376.) 

Cheesy  masses  sometimes  come  from  pits  in  the  tonsils ;  but 
these,  and  also  calcareous  masses,  may  be  expectorated  from  the 
lung  itself  in  cases  of  old  standing  phthisis.  They  sometimes 
come  from  bronchial  glands  which  have  ulcerated  into  the 
tubes. 


Fig.  47. — Fibrinous  cast  of  bronchi :  drawn  full  size,  but  the  cast 
was  slightly  shrunken  by  keeping.    (Dr.  John  Wilson.) 

Shreds  of  hydatids  may  be  brought  up  in  connection  with  the 
bursting  of  hydatid  cysts  of  the  lung  and  even  of  the  liver : 
the  microscopic  examination  may  show  booklets.  (See  Fig.  70, 
Chapter  xii.) 

''Black  spiV*  in  miners,  seems  to  depend  on  their  inhaling 
sooty  particles  from  their  lamps,  and  from  the  explosion  of 
gunpowder  more  than  from  coal  dust.  In  proportion  as  the 
mines  are  well  ventilated  the  blackness  is  less.     Such  irritants 
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may  give  rise  to  bronchial  catarrh,  and  the  sputa  will  be  black. 
The  lungs  of  such  persons  become  deeply  pigmented,  and  if, 
subsequently,  a  destructive  disease  of  the  lungs  whether 
phthisical  or  gangrenous  supervenes,  their  expectoration  is 
intensely  black,  and  this  may  itself  indicate  the  destructive 
process.  The  blackness  may  be  of  the  most  extreme  character 
in  those  who  have  ceased  to  descend  pits  for  30  years  or  more. 
Green  coloured  sputa,  in  a  slight  degree,  may  be  found  in 
highly  purulent  expectoration,  without  calling  for  any  special 
remark.  Sometimes,  however,  in  pneumonia,  with  or  without 
jaundice,  the  colour  is  extremely  green,  and  suggests  bile  pig- 
ment. This,  indeed,  is  alleged  by  some  to  have  been  found, 
but  has  not  always  at  least  been  the  cause.  Some  transforma- 
tion of  the  colouring  matter  in  the  blood  is  the  probable  cause 
in  some  cases,  and  the  action  of  colour-forming  microbes  may 
explain  some  others.  This  subject,  however,  is  still  in  a  con- 
fused state. 

The   expectoration   of  blood  (haemoptysis)  is  always  a  most 
important  fact.     Care  must  be  taken  to  avoid  errors  from  the 
presence   of  colouring   matter  accidentally  mixed   with   the 
sputum ;  the  microscope  may  here  be  called  in  to  discriminate 
the  red  blood  corpuscles.     But  even  when  we  are  sure  of  the 
presence  of  blood,  this  may  possibly  come  from  spongy  gums, 
as  many  gums  bleed  very  readily,  especially  if  they  are  sucked ; 
or  the  blood  may  come  from  the  nose,  trickling  down  the 
posterior  nares,  even  when  none  appears  from  the  nostrils  ;  or 
the  blood  may  come  from  ulcerations,  etc.,  in  the  throat  or 
in  the  larynx.     The  mention  of  these  sources  may  serve  to 
direct  our  attention  in  scrutinising  the  source  of  the  bleeding  ; 
examination  by  the  laryngoscope  is  often  important  in  this 
inquiry.     Or,  again,  especially  in  profuse  bleeding,   there   is 
sometimes  a  question  as  to  whether  it  may  not  have  come 
from  the  stomach.     (Hsematemesis,  see  p.  432.)     Blood  from 
the  lungs  is  usually  more  florid  and  more  frothy  than  that 
brought  up  from  the  stomach  :  the  latter  is  usually  dark  and 
acid,  and  may  be  mixed  up  with  partially  digested  food.     The 
term  '* vomiting"  of  blood,   as  used  popularly,  signifies  the 
bringing  up  of  any  large  quantity  of  blood,  whether  from  the 
lungs  or  stomach.     When  it  comes  in  quantity  from  the  lungs, 
the  action,   even  when  watched  by  experts,  resembles  very 
much   that  of  vomiting.     Difficulties   in  the    diagnosis  may 
arise  from  blood  from  the  lungs  being  in  part  swallowed  into 
the  stomach  before  it  is  vomited  up  again.     The  continuance 
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of  blood-stained  sputa,  for  some  hours  at  least,  after  a  profuse 
discharge  of  blood  from  the  lungs,  usually  affords  guidance  in 
doubtful  cases  of  haemoptysis,  and  the  occurrence  of  tarry 
stools  points  to  haematemesis. 

When  the  blood  really  comes  from  the  lungs,  whether  it  be 
in  large  or  small  quantity,  it  is  always  a  serious  fact.  The 
least  grave  form,  perhaps,  is  the  presence  of  slight  streaks  in 
the  expectoration  in  connection  with  violent  fits  of  coughing, 
or  during  an  attack  of  moderately  acute  bronchitis,  or  in 
catarrhal  conditions  favoured  by  much  tobacco-smoking. 

The  rusty  sputa  found  in  pneumonia  owe  their  colour  to 
blood  :  in  some  cases  the  presence  of  blood  is  very  pronounced 
in  this  disease.  The  rusty  colour  is  produced  by  the  very 
intimate  admixture  of  blood  with  the  mucus,  and  this  secretion 
is  usually  very  tenacious,  as  may  be  shown  by  turning  the 
vessel  upside  down :  minute  air-bubbles  may  often  be  seen  in 
this  expectoration.  This  rusty  expectoration  is  very  im- 
portant in  the  differential  diagnosis  of  pneumonia  from 
pleurisy  and  other  acute  febrile  affections,  although  it  is  occa- 
sionally absent — notably  in  the  case  of  children,  and  also 
usually  in  the  pneumonic  consolidations  of  typhus.  Yery 
bloody  expectoration  in  pneumonic  attacks,  and  the  long  con- 
tinued presence  of  blood  in  the  sputa  in  such  cases  are  always 
calculated  to  give  rise  to  fears  of  phthisical  disease. 

Closely  allied  to  the  rusty  spit  of  pneumonia,  although  often 
more  distinctly  bloody  and  more  largely  aerated,  is  that  due  to 
valvular  heart  disease,  or  that  which  occurs  from  minute 
aneurysmal  haemorrhages  into  the  trachea,  or  that  of  pul- 
monary infarctions  due  to  embolism  of  the  pulmonary  artery. 
This  last  form  arises  in  cases  of  heart  disease,  and  also  in  dis- 
eases characterised  by  a  tendency  to  venous  thrombosis 
(phlegmasia  dolens,  child-birth,  etc.).  The  co-existence  of 
pleuritic  friction  with  evidence  of  pulmonary  consolidation  and 
haemoptysis  may  guide  us  to  the  diagnosis  of  haemorrhagic 
infarction. 

An  intimate  admixture  of  blood  with  the  sputum  may  give 
rise  to  a  darker  colour,  somewhat  resembling  prune  juice  :  this 
occurs  in  cases  where  the  blood  lingers  longer  in  the  pul- 
monary tissues;  it  is  found  in  cases  of  chronic  pneumonia 
going  on  to  partial  destruction  of  the  lung,  and  also  in  certain 
cases  of  aneurysmal  haemorrhage,  where  the  openings  are  so 
minute  as  to  leak  only  to  a  slight  extent.  In  the  destruction 
of  the  lung  from  gangrene  there  may  be  admixture  of  blood 
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with  the  grey,  greenish  gangrenous  expectoration,  seldom  to 
any  very  great  extent :  gangrene  of  the  lung  in  children  seems 
to  be  more  frequently  characterised  by  haemoptysis. 

A  form  of  bloody  spit,  somewhat  resembling  the  appearance 
of  red  currant  jelly,  is  regarded  as  characteristic  of  malignant 
growths  in  the  lungs ;  and  haemoptysis  likewise  occurs  in 
syphilitic  lesions  of  the  lung.  Bleeding  from  the  lungs  may 
also  occur  as  part  of  a  general  haemorrhagic  tendency,  as  in 
purpura  and  haemorrhagic  small-pox  :  the  exact  appearance  of 
the  blood  will  vary  according  to  the  extent  and  situation  of 
the  special  bleeding. 

In  certain  cases  of  irregular  or  suppressed  menstruation  the 
discharge  is  said  to  find  its  escape  occasionally  from  the  lungs. 
This  idea  of  "  vicarious  menstruation  "  must  always,  however, 
be  regarded  with  the  gravest  suspicion,  especially  in  young 
subjects,  as  suppressed  menstruation  and  haemoptj^sis  afford 
strong  grounds  for  suspecting  pulmonary  phthisis  ;  this  doubt 
can  only  be  set  aside  by  careful  watching  over  a  lengthened 
period. 

Large  haemorrhages  from  the  lungs  occur  in  phthisis  both  in 
its  earliest  and  its  latest  stages  ;  in  cardiac  affections,  especially 
in  disease  of  the  mitral  orifice  and  valve ;  and  in  cases  of 
thoracic  aneurysm  bursting  into  the  trachea  or  bronchi.  With 
regard  to  phthisis  the  profuse  haemorrhage  in  the  early  stage 
is  not  always  easily  explained;  it  may  occur  while  as  yet 
there  are  no  physical  signs  of  consolidation,  and  sometimes 
there  is  even  an  absence  of  the  physical  signs  we  naturally 
expect  from  the  presence  of  blood  in  the  air  vesicles  :  usually, 
however,  some  moist  rales  can  be  heard.  A  slight  haemoptysis 
frequently  repeated  is  much  commoner,  of  course,  in  phthisis 
than  these  alarming  attacks.  Large  haemorrhages  in  the  late 
stages  of  phthisis  are  usually  due  to  the  giving  way  of  some 
considerable  artery  opened  into  in  the  course  of  the  ulcerative 
process  before  being  occluded  by  thrombosis.  Sometimes 
these  haemorrhages  are  due  to  the  rupture  of  aneurysms  of  the 
pulmonary  artery ;  such  aneurysms  form  on  the  walls  of  old 
phthisical  cavities  bulging  into  them,  apparently  from  want  of 
support  to  the  vessel ;  they  frequently  give  rise  to  smart 
haemorrhages,  or  to  constant  staining  of  the  sputa  for  some 
time  before  the  fatal  haemoptysis  occurs. 

Haemoptysis  may,  as  a  rule,  be  ascribed  to  heart  disease 
when  valvular  disease  is  discovered,  apart  from  any  signs  of 
aortic  aneurysm.     It  may  be  due  directly  to  a  passive  con- 
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gestion  of  the  pulmonary  circulation,  but  it  may  also  depend 
on  embolism  in  the  lung.  The  large  haemorrhages  from 
rupture  of  aortic  aneurysm  are  usually  almost  immediately 
fatal,  but  the  patient  may  rally  for  a  time.  Such  haemorrhage 
is  generally  preceded  by  slighter  forms  of  bleeding,  but  some- 
times a  profuse  haemoptysis  is  the  first  indication  of  aneurysmal 
disease. 

Sero-albuminous  expectoration  after  Thoracentesis,  It  happens 
occasionally  that  during  the  operation  of  thoracentesis  for  the 
removal  of  pleuritic  fluids,  or  within  a  few  minutes  or  an  hour 
thereafter,  a  troublesome  cough  sets  in,  which  is  associated 
with  a  copious  expectoration ;  many  ounces  may  be  brought 
up  in  an  hour,  threatening  to  choke  the  patient,  and  sometimes 
actually  proving  fatal  in  a  very  short  time.  There  may  be  a 
little  pink  colour  in  the  spittle  at  first,  but  the  special  feature 
is  the  thin  serous  appearance  so  strongly  suggestive  of  the 
serum  removed  by  the  operation  that  it  has  been  often 
suspected  that  the  needle  had  punctured  the  lung  and  allowed 
the  pleuritic  fluid  to  escape  into  the  tubes.  It  is  almost 
certain,  however,  that  this  is  not  the  cause,  which  is  to  be 
sought  rather  in  a  sudden  congestion  of  the  lungs,  resulting 
from  the  sudden  removal  of  the  pressure  of  the  fluid,  on  their 
expanding  again  after  long  disuse.  The  risk  of  this  accident 
seems  in  proportion  to  the  quantity  removed  at  the  aspiration  : 
if  under  a  litre  (about  35  fluid  oz.)  it  is  said  by  Dieulafoy 
never  to  occur. 

MICROSCOPIC  EXAMINATION  OF  SPUTUM. 

This  has  of  late  years  assumed  very  special  importance, 
owing  to  the  discovery  of  the  tubercle  bacillus  and  the  recogni- 
tion of  its  value  in  diagnosis;  but  it  is  desirable  that  the 
sputum  itself  should  be  examined  by  the  microscope  without 
preparation  of  any  kind  further  than  teasing  it  out,  and  press- 
ing gently  with  the  cover  glass.  In  this  way  the  presence  of  pus 
and  blood  corpuscles  may  be  recognised,  and  various  forms  of 
epithelial  cells,  from  different  parts  of  the  respiratory  tract 
and  from  the  mouth  and  fauces.  However  carefully  the 
collection  may  be  made,  we  must  be  prepared  to  encounter 
fragments  of  a  great  variety  of  extraneous  objects,  and  in  par- 
ticular fragments  of  animal,  and  especially  of  vegetable, 
structures  are  apt  to  be  puzzling, — the  cellular  and  spiral 
structures  in  the  latter  suggesting  to  the  inexperienced  con- 
fusing resemblances  to  certain  important  elements  from  the 
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lungs.  Many  floating  particles  from  the  dust  of  the  ward  or 
bedroom,  the  eggs  of  the  house  fly,  etc.,  etc.,  likewise  find 
entrance,  just  as  in  the  case  of  urinary  samples,  and  a  com- 
parison of  the  forms  shown  in  Fig.  86,  Chapter  xiii.,  may  help 
in  their  recognition.  Undoubtedly  the  two  most  important 
elements  in  this  microscopical  examination  are  Tubercle  bacilli 
and  fragments  of  Elastic  tissue.  Both  may  proceed  either 
from  the  larynx  or  from  the  lung.  Laryngoscopic  examination 
and  the  removal  of  secretions  from  the  larynx  by  a  brush  for 
special  scrutiny,  may  help  the  diagnosis. 

Tubercle  bacilli  are  found  in  the  sputum  in  a  very  large  proportion  of 
phthisical  cases  if  adequate  search  be  made  by  competent  observers  ;  as 
they  may  occur  early  in  the  case,  when  physical  signs  are  indistinct, 
absent,  or  perhaps  doubtful  in  character,  their  diagnostic  importance  is 
sometimes  very  great,  inasmuch  as  they  seem  never  to  be  found  in  the 
sputum  of  non-tubercular  patients,  even  although  they  may  be  lying  in 
the  ward  beside  phthisical  cases.  In  cases  of  acute  miliary  tuberculosis, 
however,  they  may  be  quite  absent  from  the  sputum.  Their  abundance 
is  subject  to  great  variation :  one  preparation  from  a  given  sample  of 
sputum  may  contain  many  bacilli,  and  another,  from  the  same  specimen, 
few  or  none ;  they  are  usually  most  abundant  in  the  dense  purulent 
portions  :  they  may  vary  in  the  samples  as  collected  in  the  morning  or 
during  the  day,  being  usually  most  abundant  in  the  former  :  they  may 
also  vary  much  from  day  to  day  in  the  same  case,  no  doubt  from  the 
variations  going  on  in  the  process  of  destruction  in  the  lung ;  and  on 
several  successive  days  none  may  be  found  even  after  careful  searching. 
On  these  accounts  the  individual  specimen  of  sputum  ought  to  have 
several  preparations  made  from  it,  and  examinations  of  the  morning 
sputum,  on  several  separate  days,  ought  also  to  be  made  before  the 
least  weight  can  be  attached  to  negative  results.  Even  then  the  im- 
portance attached  to  the  absence  of  bacilli  is  but  slight,  although  in 
experienced  hands  negative  results  acquire  value  by  their  repetition. 
On  the  other  hand,  the  detection  of  bacilli  even  once  is  of  great  import- 
ance, although  here  also  repetition  of  the  test  is  desirable,  especially  if 
the  bacilli  are  few,  in  case  of  an  error  in  observation  from  any  cause. 
Their  relative  abundance,  in  one  case  as  compared  with  another,  or  at 
one  time  as  compared  with  another,  in  the  same  case,  has  but  little 
value  in  prognosis,  although  when  very  numerous,  this  is  undoubtedly 
of  evil  omen. 

Various  methods  of  detecting  these  organisms  are  now  taught  in  the 
pathological  laboratories,  and  it  is  desirable  that  some  experience  should 
be  gained  in  this  way  before  the  method  is  applied  to  diagnosis ;  the 
student  will  naturally  prefer  the  special  process  he  has  been  taught  to 
practise.  In  the  case  of  the  tubercle  bacilli  the  appearances  alone  are 
not  sufficient,  but  along  with  the  staining  reactions  they  are  regarded 
as  conclusive,  apart  from  cultivation  experiments.  Coloured  fatty 
crystals  of  minute  size  sometimes  mislead  beginners. 

Dr.  Joseph  Coats  gives  the  following  directions  in  his  *'  Manual  of 
Pathology  "  (1889)  : — "In  examining  sputum  it  is  important  to  choose 
a  portion  which  has  actually  come  from  the  lung,  and  not  merely  the 


TUBERCLE  BACILLI.  373 

clothing  of  mucus  which  the  sputa  obtain  from  the  bronchial  mucous 
glands.  A  portion  of  the  sputum  may  be  poured  into  a  watch  glass, 
and  the  latter  placed  on  a  black  background.  In  the  midst  of  the 
sputum  will  be  found  yellow  rounded  masses  which  have  come  from  the 
lungs.  A  small  portion  of  one  of  these  should  be  separated  with 
needles  and  placed  on  a  cover  glass.  Another  cover  glass  is  placed  on 
the  top  of  it,  and  the  piece  of  sputum  squeezed  between  the  two  till  it 
forms  a  film.  By  gliding  the  two  cover  glasses  asunder,  we  obtain  two 
preparations,  each  consisting  of  a  thin  film  of  sputum.  This  should  be 
dried  in  the  air  and  then  passed  through  the  flame  of  a  spirit  lamp  three 
or  four  times.  It  is  then  ready  to  be  stained. — The  primary  staining 
may  be  EhrlicWs  or  ZieM-Neelsenls.  The  former  consists  of  water 
shaken  up  with  aniline  oil  (aniline  oil  5,  water  100  ;  shake  for  some 
minutes,  then  filter  through  moistened  paper),  to  which  a  strong  alcoho- 
lic solution  of  fuchsine  or  gentianviolet  is  added  (about  5  parts  to  the 
100).  Ziehl-Neelsen's  fluid  is  simpler,  more  permanent,  and  acts  more 
quickly.  It  consists  of  water  100,  crystalline  carbolic  acid  5,  alcohol 
10,  and  fuchsine  I.  The  sputum  or  section  is  placed  in  the  solution  and 
left,  in  the  case  of  Ehrlich's  fluid,  for  twelve  to  twenty-four  hours,  but 
the  time  may  be  curtailed  by  heating  the  solution  till  steam  is  seen  to 
rise,  so  that  for  sputum  a  quarter  of  an  hour  will  suffice.  In  Neelsen's 
fluid,  even  in  the  cold,  a  quarter  of  an  hour  does  for  sputum,  and  an 
hour  for  sections.  The  deeply  stained  material  is  then  treated  with 
nitric  acid  (1  to  4  of  water)  or  sulphuric  acid  (20  per  cent.)  till  it  has 
lost  its  colour  and  become  greenish  or  brownish.  It  is  then  washed  in 
70  per  cent,  alcohol  (ordinary  methylated  spirit)  till  it  gives  off  no  more 
colour.  It  may  then  be  double  stained  with  Bismarck  brown  (in  the 
case  of  gentianviolet)  or  methyl-blue  (where  fuchsine  has  been  used). 
A  very  useful  modification  of  the  process  has  been  suggested  in  which 
the  two  last  steps  are  combined.  After  removing  from  the  fuchsine 
solution  the  cover  glass  is  placed  at  once  in  Gabet's  solution,  consisting 
of  sulphuric  acid  (25  per  cent.)  100,  methyl-blue  2.  In  this  solution  the 
acid  extracts  the  colour  from  all  except  the  bacilli,  while  the  blue  dye 
stains  the  structures  which  are  extracted  by  the  acid. " 

An  extensive  search  in  the  sample  to  be  examined  is  obviously  very 
important,  owing  to  the  risk  referred  to  in  missing  the  bacilli,  and  a 
rapid  method  comes  thus  to  have  great  practical  value.  A  plan  much 
practised  of  late,  and  found  most  useful  in  the  Glasgow  Royal  Infir- 
mary, has  been  described  by  Dr.  J.  Wilson  Cameron  in  the  Glasgoto 
Medical  Journal^  April,  1891,  from  which  the  following  abstract  is 
taken. 

The  staining  reagents  used  are  two,  viz. — 1.  Ziehl-Neelsen's  stain, — 
Fuchsin  1  :  absol.  alcohol  10  :  aq.  carbol.  (5  per  cent.)  90.  (It  is  better 
to  have  the  fuchsin  in  excess  and  to  filter  a  sufficiency  into  a  watch 
glass  as  required. )  2.  Saturated  alcoholic  solution  of  methylene  blue, 
in  excess  as  in  above.  3.  Nitric  acid  solution  1  in  4.  Additional  requi- 
sites. 4.  A  stout  needle  mounted  in  a  holder.  5.  Microscopic  slides. 
6.  Some  arrangement  by  which  slides  can  be  kept  warm  :  a  water-bath 
if  at  hand  serves  the  purpose,  with  a  glass  plate  resting  on  slips  of  wood, 
so  as  to  have  a  layer  of  air  between  the  bath  and  the  glass  plate.  7.  A 
couple  of  pipettes,  glass  rods,  and  cover  glasses. — From  the  sputum  to 
be  examined  a  likely  looking  piece  is  taken  by  a  sterilised  needle, 
placed  on  a  slide,  and  smeared  thinly  over  one  half  of  the  slide :  if 
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desired,  different  portions  selected  from  the  sputum  may  be  smeared 
over  different  parts  of  the  slide,  or  all  may  be  mixed  together.  The 
slide  is  placed  on  the  glass  plate  over  the  water-bath  to  dry,  vrhile  other 
slides  are  being  prepared.  Each  is  rapidly  passed  through  the  Bunsen 
flame,  and  vrith  a  pipette  a  few  drops  of  the  Ziehl-Neelsen  solution  is 
run  over  the  film,  and  spread  with  a  glass  rod.  The  fuchsin  solution 
is  allowed  to  remain  at  least  half  a  minute  in  contact  with  the  film,  but 
it  may  be  longer,  if  other  samples  are  being  prepared.  Each  slide  is  then 
washed  in  pure  water,  decolourised  in  the  nitric  acid  solution,  and  again 
washed  in  water  :  it  is  then  partially  dried  and  transferred  to  the  glass 
plate.  With  a  pipette  filtered  methylene  blue  solution  is  now  dropped 
on  each  slide,  and  spread  as  before  with  a  glass  rod  :  this  is  followed  by 
again  washing  in  water  and  partially  drying  with  a  fine  cloth,  and 
thoroughly  drying  over  the  water-bath,  which  completes  the  process. 
A  point  in  detail  is  that  after  washing  in  nitric  acid  solution  the  speci- 
mens may  be  washed  in  alcohol  and  water  and  the  process  completed  as 
above.  For  examination  all  that  is  required  is  a  drop  of  cedar  oil  to 
take  the  place  of  the  cover  glass  ;  if  using  a  low  power,  this  must  be 
smeared  over  the  whole  film  ;  if  an  oil  immersion  lens  is  used,  a  drop  or 
two,  into  which  the  lens  may  dip,  is  all  that  is  required,  and  this  is 
found  very  convenient  for  a  rapid  survey  of  the  slide. 

The  plan  followed  by  Dr.  Cameron  when  examining  for  elastic  tissue 
as  well  as  tubercle  bacilli  was  by  Biedert's  method. — A  tablespoonful 
of  sputum  is  mixed  with  double  the  quantity  of  water  and  10  drops  of 
liquor  potassae  or  of  liquor  sodse  added,  the  whole  heated  over  a  water- 
bath  to  a  temperature  not  exceeding  80°  C,  stirring  occasionally  till  the 
whole  is  thoroughly  mixed :  this  is  poured  into  a  conical  glass  filled 
with  water  and  allowed  to  settle  for  24  hours.  By  means  of  a  pipette  a 
drop  or  two  of  the  sediment  is  examined  by  the  aforesaid  method  for 
bacilli  ;  and  of  course  without  any  staining  when  searching  for  the 
elastic  tissue. 

Dr.  Heneage  Gibbes,  '•^Practical  Histolocfy  and  Pathology ^^^  (1885)  has 
introduced  a  rapid  plan  for  diagnostic  purposes,  to  double  stain  the 
sputum  at  once,  after  it  has  been  dried  on  the  cover  glass  as  described  : 
it  avoids  the  use  of  nitric  acid,  which  is  always  objectionable. 

**  The  stain  is  made  as  follows  : — Take  of  rosanilin  hydrochloride 
three  grammes,  methyl  blue  one  gramme  :  rub  them  up  in  a  glass 
mortar.  Then  dissolve  aniline  oil  5  c.c.  in  rectified  spirit  20  c.c.  ;  add 
the  spirit  slowly  to  the  stains  until  all  is  dissolved,  then  slowly  add  dis- 
tilled water  20  c.c. :  keep  in  a  stoppered  bottle.  To  use  the  stain : — The 
sputum  having  been  dried  on  the  cover  glass  in  the  usual  way,  a  few 
drops  of  the  stain  are  poured  into  a  test  tube  and  warmed  :  as  soon  as 
steam  rises  pour  into  a  watch  glass,  and  place  the  cover  glass  on  the 
stain.  Allow  it  to  remain  for  four  or  five  minutes,  then  wash  in 
methylated  spirit  until  no  more  colour  comes  away  :  drain  thoroughly 
and  dry  either  in  air  or  over  a  spirit  lamp.  Mount  in  Canada  balsam 
dissolved  in  xylol. 

**.  .  .  It  stains  all  putrefactive  bacteria  and  micrococci  very 
deeply,  so  that  in  one  field  of  the  microscope  blue  micrococci  and 
bacteria  may  be  compared  with  the  red  bacilli  of  tubercle.  The  stain 
can  be  used  cold  equally  well.  The  cover  glass  in  that  case  must  be 
left  in  the  stain  for  at  least  half  an  hour." 

Lung  tissue  :  Elastic  fibres. — Of  great  importance  in  the  microscopic 
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examination  is  the  detection  of  lung  tissue  or  elastic  fibres.  When  the 
outline  of  the  pulmonary  alveoli  in  these  fragments  can  be  recognised, 
we  infer  with  certainty  some  destructive  lesion  in  the  lung,  but  not 
necessarily  of  the  phthisical  type.  When  fragments  of  yellow  elastic 
fibrous  tissue  are  found  these  come  most  commonly  from  the  lung,  but 
they  may  also  come  from  the  larynx.  An  abscess  of  the  lung,  resulting 
from  pulmonary  infarction,  may  give  rise  to  a  purulent  expectoration 
very  rich  in  lung  tissue,  and  a  single  microscopic  field  may  contain  many 
fragments  of  lung  tissue  in  such  cases.  Elastic  fibres  from  the  lung 
may  also  be  found  in  the  sputum  from  cases  of  bronchiectasis  and  fibroid 
phthisis  :  in  gangrene  of  the  lung  they  are  also  found,  although  some 
have  supposed  the  putrefactive  process  tended  to  destroy  them  before 
being  expectorated  :  even  in  a  favourable  case  of  pneumonia  they  have 
been  detected,  but  the  commonest  cause  of  their  presence  is  undoubtedly 
ordinary  phthisis.  When  the  lung  tissue  is  abundant  in  the  sputum,  a 
little  of  it,  placed  on  a  slide,  is  all  that  is  required  for  the  examination : 
those  skilled  in  the  process  may  be  able  to  pick  out  small  fragments 
likely  to  contain  pulmonary  fibres,  but  the  crowd  of  pus  cells  greatly 
impedes  the  examination.  A  few  drops  of  caustic  soda  solution  applied 
to  the  specimen  on  the  slide  may  clear  the  field  and  facilitate  the 
search.     (See  also  Biedert's  method,  p.  374.) 


Fig.  48.— Elastic  fibres  of  Lung  Tissue  obtained  from  sputa  after  digestion  in 
caustic  soda.    (Drawn  by  Dr.  John  Wilson.) 

Another  method,  recommended  by  Dr.  Fenwick,  consists  in  liquefying 
the  pus  by  means  of  caustic  soda.  A  solution  containing  about  twenty 
grains  to  the  ounce  is  added  in  equal  volume  to  the  expectorated  matter 
brought  up  during  a  night ;  this  is  cautiously  boiled  in  a  flask  or  flat 
dish,  so  as  to  allow  of  efficient  stirring  and  mixing  :  the  mixture  is  just 
boiled,  and  if  still  not  sufficiently  liquefied,  a  little  more  of  the  solution 
should  be  added.  Prolonged  boiling  and  too  much  alkali  tend  to 
dissolve  the  fibrous  tissue  searched  for  and  so  must  be  avoided.  The 
liquefied  mixture  is  placed  in  a  cylindrical  glass  vessel,  and  after  it 
settles,  a  few  drops  of  the  sediment  may  be  examined  with  the  micro- 
scope, or  a  portion  of  the  liquefied  material  may  be  placed  in  a  similar 
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vessel,  and  three  or  four  volumes  of  water  added  to  it  so  as  to  assist  the 
precipitation  of  the  pulmonary  fragments. 

In  examining  the  sediment  a  few  drops  should  be  lifted  by  means  of  a 
dipping  tube  (not  drawn  to  a  fine  point),  and  these  should  be  placed  on 
a  large  slide  or  shallow  cell  without  a  cover  glass  in  the  first  instance  ; 
the  layer  of  fluid  must,  however,  be  very  thin.  A  low  power  should  be 
used — an  inch  or  half -inch  objective — and  if  any  group  of  fibres  re- 
sembling the  arrangement  of  the  pulmonary  cells  can  be  seen  on  a  rapid 
survey,  higher  powers  may  be  used  to  resolve  their  structure  after  they 
are  found.  Separate  yellow  elastic  fibres  can  often  be  recognised,  with 
their  typical  curling  at  the  ends.  The  pieces  vary  much  in  size  :  some- 
times only  a  few  loose  fibres  can  be  found.     (See  Fig.  48.) 

Several  things  tend  to  confuse  the  beginner  in  this  inquiry.  Portions 
of  vegetable  tissue,  from  the  food  or  from  accidental  admixture,  are 
often  found,  as  they  resist  of  course  the  caustic  action  of  the  soda  ;  their 
cellular  structure  sometimes  misleads,  and  fragments  of  animal  food 
ejected  with  the  sputum  may  contain  elastic  fibres.  More  misleading 
still  is  the  appearance  of  certain  vegetable  growths  ;  but  their  branching 
and  interlacing  fibres  usually  guard  us  from  error.  A  good  plan  for  the 
beginner  is  to  secure  some  pus  from  a  phthisical  cavity,  at  a  post-mortem 
inspection,  and  by  subjecting  this  to  microscopic  examination  after 
digestion  in  soda,  and  also  without  any  such  preparation,  he  becomes 
familiar  with  the  appearances  searched  for,  apart  from  most  of  the 
structures  which  tend  to  confuse  him  when  found  in  the  spittoon, 
which  is  apt  as  already  stated  to  contain  many  extraneous  matters. 

Epithelium :  Spirals  :  Microscopic  casts  of  tubes.  Cancerous  growths 
in  small  fragments  are  sometimes  recognised  on  the  examination  of  the 
sputum,  in  cases  of  laryngeal  epithelioma  ;  but  no  diagnosis  from  this 
should  be  made  unless  the  microscopical  appearances  are  perfectly 
typical,  as  many  mistakes  have  occurred  :  the  difficulties  of  recognising 
in  this  way  new  growths  further  down  the  air  passages  are  much 
greater  still. 

Epithelium  may  often  be  recognised  by  its  character  as  coming  from 
diff'erent  parts  of  the  mucous  tract  from  the  mouth  downwards.  Squa- 
mous epithelium  has  little  significance,  abundant  epithelial  cells  of  the 
columnar  form  indicates  implication  of  the  tubes,  and  special  significance 
is  attached  by  Dr.  Troup  to  the  presence  of  alveolar  epithelium  as  an 
indication  of  obstinate  catarrhs  of  the  apex,  often  although  not  neces- 
sarily of  phthisical  nature.  Such  cells  are  all  apt  to  be  more  or  less 
altered. 

Closely  allied  to  epithelial  changes  are  the  Spirals,  described  by 
Curschmann,  and  usually  called  by  his  name.  They  were  at  one  time 
supposed  to  have  a  special  connection  with  asthmatic  attacks  ;  although 
often  found  in  such  cases  they  occur  in  many  other  disorders  also,  and 
many  cases  of  asthma  fail  to  show  them.  They  seem  to  point  to  an 
implication  of  the  bronchioles  or  of  the  alveoli,  and  it  is  possible  that 
their  presence  by  blocking  such  minute  tubes  may  help  to  determine 
asthmatic  complications.  Their  length  varies  much  ;  although  usually 
minute  or  almost  microscopic,  one  4  inches  long  has  been  described  by 
Dr.  Troup.  They  may  be  seen  as  twisted  threads  with  the  naked  eye, 
or  by  the  aid  of  a  hand  glass.  It  has  occurred  sometimes  that  spiral 
vegetable  tissue  has  been  confounded  with  *' Curschmann  spirals  "  by 
the  inexperienced. 
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Casts  of  bronchial  tubes  of  microscopic  size  have  a  close  relationship 
to  these  spirals,  which  are  now  regarded  by  some  as  casts  of  the 
bronchioles  or  formed  from  the  epithelium.  Casts  dividing  dichoto- 
mously  occur  in  some  cases  of  pneumonic  sputa  as  microscopic  objects. 

Parasites.  Occasionally  hydatids  from  the  liver  find  their  way 
through  the  lung,  and  hydatids  in  the  lung  itself,  although  rare  in  this 
country,  may  also  be  found.  Fragments  of  these  cysts  or  echinococcus 
booklets  may  thus  appear  in  the  sputum.     (See  Fig.  70,  Chapter  xii.) 

Moulds  and  fungous  growths  of  various  kinds  occur  in  the  sputum. 
The  Oidiuin  albicans  (Fig.  57,  Chapter  xi.)  may  come  from  the  mouth, 
as  also  leptothrix  buccalis  ;  toruloi  may  also  occur  and  many  other  forms. 
Probably  none  of  these  are  to  be  regarded  as  having  important  pulmo- 
nary significance,  and  from  the  point  of  view  of  clinical  diagnosis  their 
importance  turns  on  the  great  possibility  of  their  being  taken  by 
beginners  for  shreds  of  elastic  fibre  from  the  lungs.  Their  branching 
character,  their  relative  delicacy  of  structure,  the  absence  of  curly 
endings  and  of  any  indication  of  the  outline  of  pulmonary  vesicles  may 
help  to  guard  us  from  error. 

Bacteria  a7id  Vibriones  of  ordinary  putrefaction  are  common  in  sputum. 

Sarcince  having  similar  appearance  to  those  found  in  the  stomach 
(Fig.  58,  Chapter  xi.)  have  been  described,  but  they  are  rare  and  seem 
to  have  no  great  importance. 

Micro -Organisms  specifically  related  to  infectious  diseases. — In  addition 
to  the  tubercle  bacillus  various  organisms  found  in  the  sputum  have 
been  supposed  to  have  a  specific  connection  with  certain  diseases. 
Even  the  tubercle  bacillus  has  been  supposed  to  be  aided  in  its  destruc- 
tive work  in  the  lungs  by  other  organisms  occurring  in  the  sputum 
(tetrads  of  cocci  or  other  bacilli,  see  Dr.  Troup,  *'  Sputum,"  1886,  pp. 
136  and  138). 

Micrococci  in  diphtheria  and  the  pneumonia  coccus  of  Friedlander 
(Pneumo-coccus)  are  undoubtedly  present  in  the  diseases  named,  but  as 
yet  their  exact  relationship  to  the  disease  is  too  uncertain  to  warrant 
any  stress  being  laid  on  their  presence  in  diagnosis.  The  same  may  be 
said  of  the  cocci  and  fungous  growths  found  in  the  expectoration  of 
whooping  cough. 

Crystals.  The  most  important  of  the  crystalline  objects  found  in 
sputum  are  those  named  "  Charcot- Ley  den  Crystals."  They  are  of  a 
pointed  octohedral  shape,  and  are  sometimes  very  numerous.  At  one 
time  they  were  supposed  to  have  a  definite  causal  relationship  with 
Asthma  (like  the  *'  Curschmann  spirals,"  with  which  they  are  often 
associated)  :  but  this  idea  is  now  abandoned  :  although  often  seen  in 
the  expectoration  of  asthmatics,  they  may  occur  in  great  abundance 
without  any  such  paroxysms.  Blood  crystals  (haematoidin),  rhombic  in 
form,  and  of  a  ruby  red  colour,  are  found  in  some  cases  of  hsemorrhagic 
infarctions  and  other  conditions  with  effused  blood. 

Crystals  of  the  Fatty  acids  are  common  in  sputum,  sometimes  large, 
sometimes  so  small  as  to  lead  to  confusion  with  the  tubercle  bacillus 
when  stained.  They  seem  to  have  no  special  significance  further  than 
the  naked  eye  appearance  of  the  sputum  suggests.  Leucin  and  Tyrosine 
have  been  described,  but,  as  supposed,  sometimes  erroneously,  salts  of 
the  fatty  acids,  being  the  crystals  really  present.  (Compare  Fig.  67.) 
Cholesterine  crystals,  with  their  usual  shape  (see  Fig.  71,  Chapter  xii.), 
have  been  seen  in  sputa.     They  are  not  common,  but  may  occur  in 
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various  pulmonary  afifections,  especially  with  old  hsemorrhagic  or  sup- 
purative lesions.  The  writer  has  also  seen  them  in  a  case  of  hydro- 
pneumo- thorax  where  the  fluid,  on  removing  some  of  it,  was  also  found 
laden  with  them,  and  where  there  was  presumably  a  communication 
between  the  bronchi  and  this  fluid.  Triplephosphates  have  been  seen 
frequently,  and  Oxalate  of  lime  occasionally,  in  sputum,  but  neither 
appear  to  have  any  special  importance. 

FLUIDS  REMOVED  FROM  THE  CHEST  BY  TAPPING. 

These  have  considerable  significance  in  the  diagnosis  and  prognosis  of 
certain  cases.  The  most  important  point  is  whether  the  fluid  is 
purulent  or  serous.  This  can  usually  be  judged  of  pretty  accurately  by 
the  eye  on  the  first  few  drachms  being  seen  in  the  tube.  Occasionally 
a  pretty  clear  fluid  becomes  almost  solid  after  its  removal  :  more 
commonly  a  certain  amount  of  coagulation,  varying  much  in  extent, 
can  be  recognised,  but  frequently  almost  no  trace  of  coagulation  is 
perceptible.  The  highly  coagulable  fluid  indicates  the  presence  of  a 
certain  intensity  of  the  inflammatory  process,  and  the  admixture  of 
blood  from  the  tapping  probably  favours  coagulation. 

Admixture  with  blood  renders  the  fluid  less  clear,  and  in  many  cases 
forms  a  transition  stage  towards  purulent  transformation  not  always 
easy  of  recognition.  In  such  cases  we  may  find  a  slight  deposit  of  cells 
resembling  pus  with  blood  above  it. 

In  some  cases  the  fluid  as  removed  cannot  be  called  purulent,  but 
presents  a  slightly  milky  appearance ;  on  subsequent  operations  such 
accumulations  are  extremely  likely  to  be  distinctly  purulent.  The 
milky  appearance,  however,  may  be  due  to  Chylous  efiiision.  A  slight 
tinge  of  blood,  with  the  first  few  drops  coming  into  the  aspirator,  may 
be  ascribed  to  the  puncture,  and  towards  the  end  of  the  tapping  the 
fluid  often  becomes  bloody,  apparently  from  the  suction  power  of  the 
aspirator  on  the  vascular  walls  and  membranes  ;  indeed  such  a  marked 
blood  colour  may  be  regarded  as  an  indication  to  stop  the  aspiration  for 
the  time.  A  slight  admixture  of  blood  corpuscles,  however,  no  doubt 
exists  in  all  pleuritic  eff'usions,  as  a  result  of  the  inflammatory  process,  so 
that  red  and  white  corpuscles  may  be  looked  for  as  a  matter  of  course 
in  the  sediment.  A  rosy  tint  in  the  fluid  implies  an  unusually  large 
proportion  of  blood  for  a  simple  pleurisy.  With  repeated  tappings  the 
fluid,  if  rosy  at  first,  may  change  to  a  chocolate  colour,  apparently  from 
retention  of  the  blood. 

Very  bloody  fluid  is  always  suggestive  of  a  bad  type  of  pleural 
exudation.  Most  of  such  cases  prove  to  be  due  to  malignant  disease. 
Sometimes,  however,  the  bloody  fluid  arises  from  tubercular  disease  of 
the  pleura,  and  at  times  the  cause  is  obscure. 

Purulent  fluid  suggests,  of  course,  a  very  different  diagnosis  and 
prognosis  from  clear  serous  fluid.  The  most  important  distinction  in 
purulent  fluids  is  between  those  which  are  foetid  and  those  which  are  not. 

In  the  further  examination  of  the  fluid  removed,  especially  when 
clear,  we  note  the  reaction,  the  specific  gravity,  and  whether  it  is,  as 
is  usually  the  case,  loaded  with  serum  albumen  and  globulin.  The 
microscopic  examination  often  reveals  blood,  leucocytes,  or  pus  cor- 
puscles ;  these  may  be  fatty :  compound  granular  corpuscles  are  also 
common.  Sometimes  we  find  cells  suggestive  of  cancerous  growths. 
Occasionally  crystals  of  cholesterine  and  blood  crystals  may  be  found  in 
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the  case  of  old  effusions.  Hooklets  or  other  indications  of  parasitio 
cysts  are  sometimes  present,  although  such  cases  are  rare  in  this 
country.     (See  Fig.  70,  Chapter  xii.) 

The  following  analyses  by  Dr.  Halliburton  (**  Text-Book,'*'  1891), 
show  the  variations  in  different  conditions,  and  are  instructive  in  their 
comparisons. 


Case. 

Specific 
Gravity. 

Total 
Proteids 
per  cent. 

Fibrin. 

Serum 
Globulin. 

Serum 
Albumen. 

1.  Pleurisy  (acute), 

2.  Pleurisy  (acute), 

3.  Pleurisy  (acute), 

4.  Hydrothorax 
(Bright's  Disease), 

5.  Hydrothorax 
(Bright's  Disease), 

6.  Hydrothorax 

(Heart  Disease), 

1023 
1020 
1020 

1 1015 
}-1012 
-1016 

5-132 

3-4371 

5-2018 

2-5183 
1-3242 
1-482 

0-016 
0  0171 
0-1088 

0-0067 
0-0062 
0-013 

3-002 

1-2406 

1-760 

0-6597 
0-4026 
0-779 

2-114 
1-895 
3-330 

1-8519 
0-9154 
0-700 

HEMORRHAGES. 

In  the  investigation  of  a  case  of  ansemia,  and  in  conducting 
certain  parts  of  other  inquiries,  we  have  sometimes  to  ask 
about  the  occurrence  of  any  serious  loss  of  blood.  Such  losses 
may  be  serious  from  their  immediate  severity,  or  from  their 
long  continuance.  It  is  often  necessary  to  enumerate  to  the 
patient  the  various  forms  of  haemorrhage  when  making  the 
inquiry  at  him,  as  otherwise  we  may  fail  in  ascertaining  the 
facts.  Thus  we  inquire  for  any  excessive  bleeding  occurring 
from  the  surface,  from  wounds,  ulcers,  leech-bites,  etc.  In  the 
case  of  women,  we  ask  about  any  losses  of  blood  in  connection 
with  abortions,  or  with  childbirth  ;  and  for  any  other  haemor- 
rhages from  the  Ivomb  (monorrhagia,  metrorrhagia).  Spitting 
or  vomiting  of  bloody  whether  from  the  lungs  or  stomach 
(haemoptysis  and  hsematemesis)  and  bleeding  from  the  nose 
(epistaxis),  or  from  the  gums,  can  scarcely  be  overlooked. 
Passing  blood  from  the  bowels,  and  the  bleeding  from  piles, 
should  be  inquired  for  separately,  to  prevent  mistakes,  and  the 
change  of  colour  in  the  blood,  giving  rise  to  dark  or  tarry 
motions  (melsena),  should  be  explained  to  the  patient.  Blood 
in  the  urine  (haematuria)  is  usually  recognised  as  such  by  the 
patient  if  very  profuse  and  long  continued,  but  smaller 
quantities  may  escape  notice  ;  subcutaneous  haemorrhages  or 
blotches,  and  purple  spots  may  also  be  inquired  for. 

Most  of  these  forms  of  bleeding  are  discussed  under  their 
special   sections   (see    index),   but    bleeding    from    the   nose 
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(epistaxis)  requires  some  special  notice  here.  Like  other 
forms  of  bleeding,  it  may  be  due  to  general  causes,  such  as 
haemophilia,  purpura,  etc.  (seep.  129),  this  form  of  haemorrhage 
being  but  one  of  the  manifestations. 

Epistaxis  occasionally  occurs  in  connection  with  severe  head- 
ache, arising  either  from  functional  disturbance,  or  from  cerebral 
disease.     Such  a  haemorrhage  is  followed  sometimes  by  con- 
siderable relief ;  it  may  be  brought  on  in  some  persons  very 
readily  by  excitement  and  heated  rooms.     In  young  persons  a 
bleeding   from  the  nose  often  occurs  without   obvious  cause 
and  without  any  serious  significance.      Like  other  bleedings  it 
is  sometimes  ascribed  to  suppressed  menstruation.       It  is  not 
uncommon  in  the  early  stage  of  enteric  fever  ;  it  likewise  forms 
an  early  symptom  in   certain  cases    of  cardiac,  splenic  and 
hepatic  disease  of  various  kinds  ;    it  occurs  sometimes  also  in 
renal  affections.     Bleeding  from  the  nose  often  arises  in  direct 
connection  with  the  violent  paroxysms  of  whooping  cough,  and 
it  may  be  associated  in  this  disease  with  bleeding  from  the  eyes 
and  ears  :  sometimes,  although  rarely,  this  bleeding  from  the 
nose  is  so  readily  excited  by  the  fits  of  coughing,  and  is  so  ex- 
cessive, that  we  must  suppose  some  peculiarity  in  the  system 
at  the  time,  especially  as  this  proclivity,  after  lasting   for    a 
while,  may  pass  away,  although  the  fits  of  coughing  continue, 
or  even  become  more  violent.     Bleeding  from  the  nose  may  be 
from  one  nostril  only  or  from  both.      In  many  cases  the  blood 
goes  back  to  the  throat ;    and  it  may  be  swallowed  or  brought 
up  according  to  the  strength  or  the  position  of  the  patient. 
Slight  bleeding  from  the  nose  is  often  due   to  picking  the 
nostril;  this  occurs  in  children  chiefly,   and  is  suggestive  of 
gastro-intestinal   irritation   from   worms,    difrrhoea,    etc.     At 
other  times  the  epistaxis  points  to  disease  in  the  nose  itself 
with   congestion,  inflammation,   concretions,    etc. ;    associated 
with  this  there  may  be  nasal  obstruction,  with  crusts,  the  pick- 
ing of  which  sets  up  the  bleeding. 

Amongst  the  general  causes  of  hcemorrhage^  applying  to  many 
or  most  of  the  forms,  may  be  mentioned  scurvy,  purpura  haemor- 
rhagica,  the  haemorrhagic  diathesis,  and  haemorrhagic  small- 
pox. Bleeding  at  the  nose  occurring  in  enteric  fever,  is 
probably  due  to  constitutional  eff'ects,  whereas  intestinal 
haemorrhage  is  due  to  the  local  lesion  in  this  disease.  In 
relapsing  fever,  menorrhagia  and  post-partum  haemorrhage 
are  common ;  and  floodings  after  abortions  or  parturition 
are  sometimes  most  alarming  in  typhus  fever  and  small-pox. 
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Scurvy  resembles  purpura  in  predisposing  strongly  not  only  to 
subcutaneous  hsemorrhages  but  also  to  bleedings  from  the 
gums  and  other  mucous  surfaces,  and  likewise  from  the  ulcers 
which  arise  in  its  course  ;  in  "  acute  rickets"  the  haemorrhages 
may  be  under  the  periosteum  (see  p.  145) ;  from  imperfect 
artificial  feeding,  scurvy  may  lead  to  grave  bleedings  from  the 
kidney  readily  overlooked  at  such  an  early  age. 

The  hsemorrhagic  diathesis  (haemophilia)  must  also  be  men- 
tioned here.  The  bleedings  connected  with  this  state  may 
be  spontaneous — apart  from  any  obvious  injury— but  more 
commonly  they  arise  from  slight  wounds,  knocks,  or  pricks  ; 
leech-bites,  and  tooth  extractions,  are  peculiarly  apt  to  be 
troublesome.  Affections  of  the  joints  sometimes  appear  in 
young  subjects  in  connection  with  this  state.  The  joint 
affections  seem  sometimes  to  be  due  to  a  slight  injury  leading 
to  efiused  blood  (see  p  143).  The  hereditary  character  of 
this  disease  has  been  referred  to  already  (p.  61). 

The  haemorrhages  from  chronic  hepatic,  cardiac,  and  renal 
disease  are  usually  determined  by  local  conditions — cardiac 
disease  giving  rise  especially  to  haemoptysis,  hepatic  disease  to 
gastric,  intestinal,  or  haemorrhoidal  bleeding,  and  renal  disease 
to  haematuria — but  a  general  influence  can  also  be  traced  in 
all,  from  their  tendency  to  be  associated  with  small  subcut- 
aneous haemorrhages  and  with  epistaxis.  Haemorrhage  under 
the  conjunctiva  occurs  at  times  in  renal  disease,  and  retinal 
haemorrhage  is  a  well  known  complication.  Cerebral  haemor- 
rhage is  likewise  common  in  renal  disease,  especially  when 
associated  with  cardiac  hypertrophy. 

In  the  forms  of  splenic  enlargement  due  to  malarial  fevers 
and  other  causes,  in  the  different  varieties  of  leukaemia  and 
lymphatic  disease,  and  in  pernicious  anaemia,  epistaxis,  sub- 
cutaneous ecchymoses,  and  haemorrhages  in  the  eye  and  in  the 
internal  organs  may  also  occur. 

EXAMINATION    OF    THE    BLOOD. 

Apart  from  the  examination  of  the  blood  which  may  be  lost 
in  haemorrhages  of  various  kinds,  much  might  be  hoped  from  an 
elaborate  chemical  and  microscopic  investigation  of  samples  of 
the  blood  in  different  forms  of  disease.  Hitherto  comparatively 
little  has  been  made  of  this  form  of  inquiry,  but  indications  of 
its  growing  importance  are  not  wanting.  With  regard  to  the 
chemical  department  of  this  subject  there  are  two  great  diffi- 
culties.    (1)  We  have  to  face  all  the  complications  of  one  of  the 
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most  difficult  departments  of  organic  analysis,  while  but  few- 
physicians  in  actual  practice  (if,  indeed,  there  be  any)  are 
adequately  prepared  suddenly  to  undertake  such  investigations 
when  an  important  occasion  happens  to  arise.  The  works  of 
Hoppe-Seyler  may  be  referred  to  for  the  best  instructions  in 
this  branch  of  chemistry.  (2)  But  further,  we  are  confronted 
with  the  practical  difficulty  of  obtaining  samples  of  blood  at 
such  times  and  in  such  quantities  as  chemical  analysis  de- 
mands :  the  abandonment  of  venesection  as  a  common  form  of 
treatment  renders  this  scarcely  possible.  AVhile  this  practice 
was  common,  attention  was  much  directed  to  the  presence  or 
absence  of  the  "  buffy  coat "  in  the  blood  withdrawn,  an 
appearance  connected  with  the  slowness  of  coagulation  and 
so  usual  in  inflammatory  diseases  that  its  presence  was  relied 
on,  in  doubtful  cases,  as  an  indication  of  the  existence  of 
inflammation.  Minute  quantities  may  also  serve  to  indicate 
changes  in  the  process  of  coagulation  if  placed  on  a  glass  in  a 
moist  chamber  and  allowed  to  coagulate  before  it  dries  up. 
On  the  other  hand  the  blood  corpuscles  are  sometimes  ex- 
amined dry,  a  plan  favourable  for  the  use  of  certain  reagents : 
a  slide,  gently  heated,  may  be  swept  quickly  over  the  surface 
of  a  very  small  drop  of  blood  and  allowed  to  dry.  Hayem 
objects  to  the  preliminary  heating  of  the  slide  as  aff'ecting  the 
corpuscles  ;  after  cleansing  the  slide  with  dilute  sulphuric  acid 
and  washing  with  water,  he  advises  drying  the  slide  over  a 
spirit  lamp,  but  allows  it  to  cool.  The  drop  of  blood  is 
brought  into  contact  with  the  slide  the  moment  it  exudes  from 
the  puncture,  and  with  one  sweep  of  a  glass  rod  it  is  spread 
out  in  a  film  to  dry.  The  part  first  in  contact  with  the  drop 
is  the  best  for  examination,  and  over  it  the  cover  glass  is 
applied. 

Occasionally,  even  now,  we  try  to  procure  small  quantities 
of  blood  for  experimental  or  diagnostic  purposes,  as  described 
in  the  section  on  gouty  joints  where  Garrod's  method  of  detect- 
ing uric  acid  is  dealt  with  (p.  141). 

Minute  quantities  of  blood  for  microscopic  and  other  similar 
examinations  are  always  available  without  detriment  to  the 
treatment,  of  whatever  kind  this  may  be  :  fortunately  it  is  in 
this  direction  that  the  most  distinct  advances  have  recently 
been  made  in  the  examination  of  the  blood  for  the  purposes  of 
diagnosis.  Very  ingenious  contrivances  have  been  devised  by 
Prof.  Roy  for  taking  the  specific  gravity  of  the  blood  with 
a  few  drops,  and  by  Dr.  Haycraft  for  estimating  the  amount  of 
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its  varying  degrees  of  alkalinity  by  test  papers,  the  difficulty 
of  colouring  by  the  blood  having  been  overcome.  (For  details 
as  to  these  methods,  which  promise  some  interesting  results, 
see  Landois  '^Physiology,"  1891,  and  v.  Jaksch,  "Clinical 
Diagnosis,''  1890,  both  with  additions  by  Prof.  Stirling). 

The  richness  of  the  blood  in  hcemoglobin  may  be  estimated  in 
various  ways.  One  of  the  simplest  is  by  Dr.  Gowers' 
"  Haemoglobinometer.*' 

A  definite  quantity  of  blood  is  diluted  with  water  in  a  graduated  tube 
till  it  comes  to  the  standard  furnished  by  another  tube  coloured  for  this 
purpose.  This  standard  is  so  arranged  that  normal  blood  should  bear 
dilution  up  to  100  volumes.  A  capillary  pipette  is  used  to  measure  20 
cubic  millimetres  of  blood  drawn  from  the  finger  by  the  prick  of  a  small 
lancet :  the  wound  should  furnish  enough  of  blood  without  any  squeez- 
ing being  required.  The  blood  is  blown  into  the  empty  graduated  tube, 
or  rather  into  a  few  drops  of  water  placed  at  the  bottom  of  this  tube  to 
prevent  coagulation,  and  shaken  up  quickly  with  the  water  :  water  is 
then  cautiously  added  by  means  of  a  suitable  pipette  ;  this  is  done  with 
occasional  shaking  till  the  eye  recognises  that  the  standard  tint  in  the 
companion  tube  has  been  reached.  This  should  be  judged  of  by  holding 
both  tubes  up  to  the  light  and  also  by  looking  down  on  them  as  placed 
against  a  white  object.  If  we  find  that  100  degrees  of  dilution  are 
required,  we  reckon  it  to  have  the  normal  or  average  colour  :  if  110  are 
required,  we  reckon  it  10  per  cent,  richer  than  the  average  :  if  50  degrees 
of  dilution  suffice  to  bring  the  blood  to  the  standard  tint,  it  is  only  one 
half  of  the  normal  colour  :  or  it  may  fall  to  20  degrees,  indicating,  of 
course,  only  20  per  cent,  of  colour. 

Various  other  instruments  are  used  for  the  same  purpose  of  estimating 
the  amount  of  haemoglobin  in  the  blood  from  its  colour  as  compared 
with  a  standard.  More  scientific  accuracy  is  aimed  at  by  certain  appli- 
cations of  the  spectroscope,  based  on  the  exact  limitation  of  visibility 
of  definite  parts  of  the  spectrum  from  definite  dilutions  in  definite 
lengths  of  tube.  With  all  such  instruments  directions  for  their  use  are 
supplied. 

The  richness  of  the  blood  in  corpuscles  might  be  supposed  to  be 
deducible  from  the  colour  test,  inasmuch  as  the  red  corpuscles 
supply  the  colour.  If,  indeed,  the  red  corpuscles  are  reduced 
by  a  half,  we  may  be  sure  that  the  colour  test  for  the  haemo- 
globin will  also  give  a  great  reduction.  But  it  is  found  in 
disease  that  the  red  corpuscles  may  approximate  to  their  usual 
number,  and  yet  that  the  colour  of  the  blood  is  gravely 
deteriorated.  Or,  with  a  notable  diminution  in  the  number  of 
corpuscles  (oligocythsemia)  in  a  given  volume  of  blood,  there 
may  be  a  still  more  notable  diminution  of  the  colour  or  haemo- 
globin. In  such  cases  the  inference  is  plain — each  individual 
corpuscle  is  itself  deficient  in  colouring  matter.  A  general 
deficiency  of  blood  is  sometimes  termed  "  Oligaemia" ;  excess  of 
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water  in  it,  "  Hydraemia" ;  and  a  deficiency  in  its  quality, 
"  Spansemia."  The  term  Anaemia  although  not  etymologically 
correct,  is  in  common  use  to  include  all  these  defects. 

In  some  forms  of  anaemia  the  corpuscular  richness  is  much 
more  notably  diminished  than  in  others :  in  chlorosis,  for 
example,  we  may  have  a  great  diminution  of  haemoglobin  as 
shown  by  the  colour  test,  with  but  little  reduction  of  the 
number  of  corpuscles.  In  pernicious  anaemia  we  may  have 
enormous  reductions  of  the  corpuscles,  which  sometimes  only 
amount  to  about  one  tenth  of  their  normal  number,  and  in  this 
disease  we  may  find  no  evidence  of  deficient  haemoglobin  for 
each  corpuscle,  or  even,  as  sometimes  alleged,  an  excess. 

Various  instruments  (Hsemacytometers)  have  been  devised  for  count- 
ing the  actual  number  of  corpuscles  in  a  given  volume  of  blood.  They 
are  all  somewhat  similar.  A  capillary  pipette  is  required  for  measuring 
a  minute  quantity  of  blood,  and  we  require  arrangements  for  diluting 
with  a  given  volume  of  fluid  :  we  select  a  10  per  cent,  solution  of  sul- 
phate of  soda  or  some  such  fluid  which  will  not  destroy  the  corpuscles. 
The  diagram  (Fig.  49)  shows  "  Potain's  melangeur  "  graduated  to  give 
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-Potain's  Melangeur  and  Thoma's  Slide  for  counting  the  blood 
corpuscles. 


100  dilutions  when  the  blood  is  sucked  up  to  I  and  the  fluid  drawn  up 
to  101  as  marked  below  and  above  the  bulb  respectively  :  the  bulb  con- 
tains a  glass  bead  to  facilitate  the  shaking  up  and  mixing.  This  is 
reckoned  the  best  method  of  diluting  and  mixing,  whichever  instrument 
may  be  used  for  the  counting.  The  figure  here  given  (Fig.  49)  shows 
the  slide  devised  for  this  purpose  by  Prof.  Thoma  and  made  by  Zeiss  of 
Jena.  It  consists  of  a  cell  yV^h  of  a  millimetre  in  depth,  and  it  is  ruled 
with  a  great  number  of  squares  each  of  which  is  4:J^th  of  a  square 
millimetre.  These  small  squares  are  arranged  within  a  large  square 
(containing  16  of  the  small  squares)  ruled  off  with  three  lines  so  as  to 
guide  the  eye  in  counting  the  corpuscles,  as  otherwise  the  strain  on  the 
eye  is  apt  to  be  too  great.     (See  Fig.  50.) 

If,  then,  a  small  drop  of  the  properly  diluted  blood  be  placed  in  the 
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centre  of  the  cell,  the  edges  of  which  are  of  course  properly  ground,  and 
if  a  perfectly  flat  cover  glass  supplied  for  the  purpose  be  now  applied, 
we  have  the  means  of  counting  the  corpuscles  in  a  given  volume  of 
blood  ;  for  we  know  the  depth  of  the  cell,  ^^th  of  a  millimetre,  and  we 
know  the  superficies  of  the  square,  ^i^th  of  a  millimetre,  and  we  know 
the  dilution  of  the  blood,  j^-^.  Of  course  we  require  to  count  the  cor- 
puscles in  a  considerable  number  of  squares  in  order  to  secure  a  fair 
average,  say  32  or  48  of  the  small  squares,  that  is  2  or  3  of  the  large 
ones.  Having  done  so,  we  calculate  what  is  the  mean  number  for  4 
small  squares,  and  that  gives  the  number  in  y^^th  of  a  square  milli- 
metre. We  multiply,  therefore,  by  100  for  this,  and  by  10  for  the 
depth  of  the  cell ;  and  again  by  100  for  the  dilution  of  the  blood  ;  thus 


Fig.  50.— Slide,  devised  by  Prof.  Thoma  and  made  by  Zeiss,  as  seen 
under  the  microscope,  with  a  drop  of  diluted  blood.  The  series  of  16 
small  squares  is  ruled  off  by  three  close  lines  to  give  one  large  square : 
several  of  these  squares  are  contained  in  the  slide.  (Drawn  by  Dr.  John 
Wilson.) 

in   Fig.    50  the  mean   number   of    corpuscles    in   4  little   squares    is 
about  44 :  — 

44  X  100  X  10  X  100  =  4,400,000  corpuscles 

in  one  cubic  millimetre  of  blood. 
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In  order  to  estimate  the  significance  of  this  figure,  we  require  to  know 
the  numbers  obtained  in  average  healthy  persons :  these  are  estimated 
at  about  5,000,000  for  men,  and  about  4,500,000  for  women,  per  cubic 
millimetre.  In  cases  of  disease  a  reduction  to  2,000,000  or  3,000,000  is 
not  uncommon  :  occasionally  the  figure  is  under  1,000,000,  and  in  per- 
nicious anaemia  may  sink  to  500,000. 

It  is  evident  that  in  such  methods  the  sources  of  error  are  numerous  : 
the  ruling  of  the  squares  may  not  be  accurate,  the  dilution  may  be 
faulty,  or  the  cover  may  not  give  a  perfectly  flat  level,  and  the  esti- 
mated depth  may  be  wrong,  or  the  squares  which  we  happen  to  count 
may  not  supply  a  fair  mean.  The  last  source  of  error  may  be  dimin- 
ished by  counting  numerous  squares  or  taking  different  drops,  and  the 
chances  of  error  in  some  other  parts  of  the  process  may  be  lessened  by 
repeating  the  experiment.  The  most  probable  source  of  error  which 
remains  in  this  instrument,  after  such  precautions,  is  with  regard  to 
the  exact  depth  of  the  layer  examined,  as  this  depends  not  merely  on 
the  exactness  with  which  the  cell  is  made  to  such  a  minute  depth,  but 
also  on  the  perfect  flatness  of  the  cover  as  applied  to  the  edges  of  the 
cell.  To  secure  greater  precision  in  this  respect,  special  arrangements 
have  been  introduced  in  the  instrument  devised  by  Malassez.  An 
apparatus  somewhat  similar  to  the  Hsemacytometer  here  described, 
with  the  ruling  on  the  slide,  has  been  devised  by  Dr.  Cowers  and  bears 
his  name.  It  is  figured  in  various  works  on  physiology  and  medicine 
and  directions  accompany  it. 

It  must  be  remembered  that  a  considerable  range  of  error  of  observa- 
tion must  be  allowed  for,  even  when  every  precaution  is  taken  in  such 
measurements,  and  that  the  standard  quoted  for  the  healthy  is  also  a 
mere  approximation. 

White  Corpuscles. — The  occurrence  of  an  increased  proportion 
of  colourless  corpuscles  in  a  drop  of  blood  drawn  from  a 
patient  is  termed  '*  Leucocytosis,"  but  when  very  extreme  it 
constitutes  the  condition  now  known  as  Leukcemia  (or  Leuco- 
cythcemia).  This  condition  in  its  most  striking  form  is  usually 
associated  with  evidence  of  changes  in  the  spleen  or  in  the 
lymphatic  glands  of  the  patient,  or  in  both.  (Splenic  and 
Lymphatic  Leukaemia  :  see  also  p.  135.)  But  the  number  of  the 
white  relatively  to  the  red  corpuscles  varies  greatly  in  different 
persons,  both  in  health  and  disease,  and  there  may  be  an  increase 
soon  after  taking  food.  In  various  diseases  the  proportion  is 
seriously  disturbed,  so  that  much  care  is  required  in  formulat- 
ing a  diagnosis  based  on  an  apparent  increase  of  the  white 
corpuscles ;  in  anaemic  conditions  and  in  cancerous  affections, 
in  particular,  the  white  corpuscles  are  often  increased.  In  pre- 
paring a  specimen  for  microscopic  examination  we  usually  prick 
the  skin  of  the  finger  suddenly  by  means  of  a  thick  needle  or  small 
lancet,  and  occasionally  it  is  better  to  produce  congestion  of  the 
finger  beforehand  by  the  moderate  compression  of  a  ligature. 
We  place  the  drop  of  blood  on  a  perfectly  clean  side  and  apply 
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a  cover  glass,  taking  care  to  avoid  the  soiling  of  the  glasses  by 
any  exhalations  from  the  skin  of  the  patient  or  of  the  observer, 
and  also  avoiding  any  pressure  likely  to  damage  the  corpuscles. 
The  drop  of  blood,  indeed,  may  with  advantage  be  received  on 
the  under  surface  of  the  cover  glass,  held  with  a  pair  of  forceps, 
and  the  cover  glass  may  then  be  slipped  very  gently  down  on 
to  the  microscopic  slide  ;  we  aim  at  having  just  enough  blood 
to  fill  the  space  between  the  two.  The  red  corpuscles  usually 
tend  to  run  into  roicleadx,  and  the  white  blood  corpuscles  may 
generally  be  easily  recognised   from  the  difference  of  their 


Fig.  51.— Drop  of  blood  from  a  case  of  Splenic  and  Lymphatic  Leukaemia. 
There  is  great  excess  of  the  white  corpuscles  :  these  are  seen  to  be  of 
various  sizes.     (Driiwn  from  an  actual  "  field  "  by  Dr.  John  Wilson.) 

shape,  their  somewhat  larger  size^  and  their  want  of  colour : 
their  granular  appearance  also  favours  their  recognition ;  stain- 
ing reagents  are  also  employed.     The  actual  number  of  white 
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blood  corpuscles  visible  in  the  field  may  then  be  counted,  and  in 
noting  the  result  we  should  name  the  power  of  the  microscope 
specifying  the  number  or  the  focal  distance  of  the  objective 
and  the  maker  of  the  instrument ;  or  we  may  attempt  to  esti- 
mate the  proportion  of  the  white  to  the  red  corpuscles  by 
counting  both  in  a  half  or  quarter  of  the  field,  noting  1  to  40, 

I  to  20,  1  to  10,  1  to  2,  1  to  1,  etc.,  as  the  case  may  be.  An 
extremely  well-marked  case  is  represented  in  the  figure  which 
is  an  accurate  reproduction  of  an  actual  microscopic  field. 
(See  Fig.  51.)  We  should  always  estimate  several  different 
microscopic  "  fields  "  before  arriving  at  an  opinion,  and  it  is 
very  desirable  also  to  have  more  than  one  specimen  of  blood 
to  avoid  accidental  fallacies.  The  figures  named  above  indicate 
the  results  frequently  obtained  in  cases  of  Leukaemia.  The 
normal  proportion  of  the  white  to  the  red  corpuscles  is  very 
much  less,  and  great  variations  occur  in  connection  with  the 
time  of  food  taking.     (Estimates  vary  from  1-300  to  1-1200.) 

Such  methods  of  enumeration,  however,  are  confessedly 
rough,  and  very  subject  to  accidental  variations.  A  more 
accurate  determination  demands  the  actual  counting  of  the 
corpuscles  of  both  kinds  in  a  quantity  of  blood  of  known 
volume.  By  means  of  the  Hsemacytometer  this  can  be  done 
if  we  use  diluting  fluids^  which  allow  the  difference  in  size 
between  the  corpuscles  to  be  recognised.  Of  late  differences 
in  the  white  corpuscles  have  been  described  as  regards  their 
affinity  for  aniline  staining,  and  in  particular  for  eosine,  the 
granules  when  deeply  stained  being  termed  ^^eosinophile "  : 
no  reliable  indications  from  this  are  as  yet  available. 

The  size  of  the  corpuscles  is  a  point  of  interest.  This  can  be 
measured  by  using  an  objective  of  high  power  and  an  eye- 
piece micrometer  with  divisions  of  known  value,  as  determined 
by  a  stage  micrometer.  Normal  red  corpuscles  are  about 
7|  or  8  /x  (micro-millimetres)  in  diameter  (a  micro-millimetre 
(/x)  is  YoVxr^^  P^^^  ^^  ^  millimetre  or  0*001  mm.).  In  anaemia 
the  size  of  the  corpuscles   is  often  increased,    say   to   10   or 

II  /x,  and  in  other  diseases  alterations  have  also  been  ob- 
served. 

The  great  proportion  of  the  white  corpuscles  are  as  a  rule 

1  Pacini's  fluid,  to  preserve  form  of  corpuscles  : — 


Mercuric  chloride,  2  grammes. 
Sodic  chloride,         4        ,, 


Glycerine,        -        -         26  c.c. 
Water,     -         -         -       226   „ 

Allow  to  stand  for  two  months  ;  before  using  it,  dilute  with  2  or  3  volumes 
of  water  and  filter. 
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larger  than  the  red  (about  12  /x),  but  when  measured,  or  even 
scrutinised  closely,  they  are  found  to  vary  much  in  size,  say 
from  4  to  13  /x.  Their  great  variation  in  size  is  often  seen  in 
the  blood  taken  from  cases  of  leukaemia,  some  cases  being 
characterised  by  abundance  of  the  smaller  size,  some  showing 
the  larger  size,  and  some  both  large  and  small :  this  com- 
bination is  brought  out  in  the  drawing  (Fig.  51),  where  large 
and  small  white  corpuscles  may  be  seen  lying  side  by  side. 

Apart  from  micrometric  investigation  the  sizes  of  the  white 
corpuscles  may  be  estimated  by  the  eye  in  comparison  with 
the  red.  In  noting  cases  of  leukaemia  some  indication  as  to 
the  relative  abundance  of  large  or  small  corpuscles  should  be 
made,  although  the  significance  of  this  is  not  as  yet  very 
definite,  the  small  size  has  been  supposed  to  point  to  the 
lymphatic  glands  being  involved,  and  the  large  to  the  spleen 
or  the  marrow  of  bones. 

Very  small  corpuscles  (microcytes)  more  highly  coloured 
than  the  usual  red  corpuscles  and  of  globular  shape,  have 
been  found  in  cases  of  pernicious  anaemia :  they  are  specially 
described  and  figured  by  Eichhorst. 

Alterations  in  the  shape  of  the  red  corpuscles  (Poikilocytosis, 
from  ttolklXos  -  variously  shaped),  associated  with  changes  in 
the  size,  have  been  often  observed,  especially  in  cases  of 
pernicious  anaemia :  elongated,  kidney-shaped,  or  balloon 
forms,  and  irregularities  in  the  margins  have  been  described. 

Nucleated  red  corpuscles  have  occasionally  been  seen  in 
Leukaemia,  Pernicious  Anaemia,  and  some  other  states. 

Bizzozerds  corpuscles  or  Blood-Tablets  or  Platelets  (^^Haemato- 
blasts"  of  Hayem)  are  about  half  the  size  of  red  corpuscles 
(say  3  /x) :  they  are  colourless,  round,  or  oval  discs,  readily 
breaking  up  after  the  blood  is  shed.  Their  function  is 
unknown,  but  it  is  supposed  that  they  may  contain  the 
"fibrin  ferment"  which  leads  to  coagulation  of  the  blood. 

Numerous  small  granular  masses  of  protoplasm  are  often 
seen  on  examining  the  blood  microscopically,  sometimes 
irregular  in  shape,  sometimes  spherical.  In  certain  fevers 
and  grave  illnesses  these  often  appear  more  numerous  than 
usual.  They  are  supposed  to  be  due  to  the  disintegration 
of  Bizzozero's  corpuscles,  or  possibly  of  the  white  corpuscles, 
and  pressure  in  applying  the  cover  glass  may  be  responsible 
at  times  for  this  breaking  up. 

Melancemia  is  the  name  applied  to  the  presence  of  little 
masses  of  black  pigment  floating  amongst  the  corpuscles. 
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Vegetable  Microbes  in  blood. — Another  branch  of  the  micro- 
scopic investigation  of  the  blood  has  recently  opened  up  a 
most  interesting  and  important  department  of  pathology. 
The  existence  of  microbes  in  the  blood  has  now  been  estab- 
lished in  several  diseases.  The  earliest  discovered  and 
perhaps  the  best  studied  organism  of  this  class  is  that  found 
in  the  disease  known  under  the  names  of  malignant  pustule, 
splenic  fever,  anthrax,  charbon,  and  other  synonyms :  the 
organism  is  found  in  the  human  subject  and  in  various 
animals  affected  with  the  disease.  This  organism  is  a  short, 
straight,  motionless  rod,  about  as  long  as  a  blood  corpuscle ; 
it  is  named  the  Bacillus  antJwacis,  and  has  been  shown  by 
experiment  to  be  definitely  related  to  the  activity  of  the  virus. 
This  bacterium  resembles  a  very  common  and  harmless  one 
found  in  infusions  of  hay,  etc.,  named  the  Bacillus  subtilis,  but 
this  latter  is  endowed  with  motion. 

In  relapsing  fever  organisms  of  another  class  are  found  in 
the  blood  during  the  paroxysm  of  the  fever,  and  also  in  the 
relapse,  but  not  in  the  apyretic  interval.  They  consist  of 
minute  spiral  fibrils  of  the  most  extreme  tenuity,  and  the 
length  is  from  two  to  six  times  that  of  a  blood  corpuscle. 
They  are  named  Spirilla  (or  by  Cohn,  Spirochcete  Obermeieri) : 
the  spirals  assume  various  forms  in  their  combinations. 

Both  of  these  organisms  may  be  recognised  without  any 
special  preparation  and  without  any  risk  of  confusion  by 
contamination  from  without.  Other  microbes  described  as 
occurring  in  the  blood  in  various  diseases,  require  special 
care  in  preliminary  cleansing  and  disinfection  of  the  skin, 
sterilising  of  needles,  etc.,  as  m  regular  bacteriological  work, 
some  practice  in  which  is  desirable  before  applying  it  clinically. 

The  Tubercle  Bacillus  has  been  detected  in  the  blood  in 
some  cases  of  acute  miliary  tuberculosis.  The  process  of 
staining  the  dried  blood  is  similar  to  that  practised  with 
sputum  (p.  372). 

The  Bacillus  of  Glanders,  the  Bacillus  of  Enteric  Fever, 
the  Bacillus  of  Tetanus,  the  Bacillus  of  Malarial  Fever,  the 
Streptococcus  of  Scarlatina,  and  various  other  micro-organisms 
have  been  alleged  as  the  cause  of  these  diseases,  and  are 
said  to  have  been  found  in  the  blood.  None  of  them  can 
be  said  to  be,  as  yet,  beyond  dispute,  and  some  of  them  are 
extremely  doubtful.  The  subject  requires  much  further 
elucidation  before  they  can  be  regarded  as  having  much 
clinical  value. 
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Animal  parasites  in  the  blood  are  also  found.  Of  these  the 
most  interesting  and  important  is  the  Filaria  sanguinis  hominis. 
It  is  the  cause  of  certain  forms  of  chyluria  and  hsematuria,  en- 
demic in  hot  countries,  although  patients  contracting  the  disease 
there  may  carry  it  to  other  latitudes.  One  very  marked  case 
of  chyluria  with  haematuria  came  under  the  notice  of  the 
writer,  the  patient  having  come  from  Brazil :  on  examining 
a  drop  of  blood  from  the  finger,  numerous  filariae  were  found, 
actively  wriggling  about  amongst  the  corpuscles.  The  filaria 
is  about  the  breadth  of  a  blood  corpuscle  and  about  y^^-th  of 
an  inch  in  length.  In  searching  for  them  it  is  to  be  re- 
membered that  they  may  be  quite  absent  in  the  day  time 
from  the  blood,  only  appearing  at  night  or  during  the  hours 
of  sleep.  It  has  been  shown  that  in  its  further  development 
it  passes  into  the  body  of  the  mosquito.  This  same  parasite 
is  supposed  by  some  to  be  the  cause  of  a  blocking  of  the 
lymphatics,  giving  rise  to  elephantiasis  of  the  leg  and  scrotum, 
so  common  in  some  hot  countries;  undoubtedly  many  such 
patients  harbour  filarise  in  their  blood,  but  it  must  be  borne 
in  mind  that  this  parasite  is  very  common  amongst  the 
inhabitants  of  certain  places  without  apparently  any  incon- 
venience resulting,  and  their  coincidence  with  elephantiasis 
may  be  a  mere  accident. 

Bilharzia  hcematobia  (or  Distoma  Haematobium),  although 
inhabiting  the  branches  of  the  portal  veins  and  the  veins  of 
the  pelvis  of  the  kidney,  has  not  been  found  in  the  peripheral 
vessels,  so  it  need  only  be  mentioned  here. 

Most  of  the  subjects  dealt  with  in  this  chapter  are  discussed  pretty  fuUy  in 
all  systematic  works  on  the  practice  of  medicine,  and  on  diseases  of  children, 
or  in  special  treatises  on  diseases  of  the  chest,  and  of  the  throat :  for  refer- 
ences to  these  last,  see  bibliographies  appended  to  Chap.  xvi.  and  Chap.  x. 

For  much  valuable  information  on  the  chemistry  of  the  blood  and  other 
fluids,  see  Halliburton  (W.  D.),  "Text-book  of  Chemical  Physiology  and 
Pathology,"  London,  1891  :  also  Landois,  "Text-book  of  Human  Physiology." 
Translated  from  the  seventh  German  edition,  with  additions  by  Prof. 
Stirling.  4th  edition,  2  vols.,  London,  1891. — v.  Jaksch  (E,.),  "Clinical 
Diagnosis."  Translated  from  the  second  German  edition  by  James  Cagney, 
with  an  Appendix  by  Prof.  Stirling.  London,  1890. — Bizzozero  et  Firket, 
"Manuel  de  microscopie  clinique,  microscopie  legale,  chimie  clinique, 
technique  bacterioscopique,"  deuxieme  edition  frangaise,  Paris,  1885. 

Cheyne-Stokes  Breathing  :  Dr.  Gibson,  in  "Practitioner,"  Vol.  18, 1887, 
and  "Edinburgh  Medical  Journal,"  April,  1891. — Biot,  "  l^tude  clinique  et 
experimentale  sur  la  respiration  de  Cheyne-Stokes,"  Paris,  1878  :  numerous 
references  are  contained  in  these  papers. 

Sputum:  Hunter  Mackenzie,  "Practical  Treatise  on  the  Sputum,"  Edin- 
burgh, 1886. — Troup  (Francis),  "  Sputum  :  its  microscopy  and  diagnostic  and 
prognostic  significations."  Illustrated  with  numerous  Photo-Micrographic 
Plates  and  Chromo-Lithographs,  Edinr.,  1886. 
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CHAPTER  X. 

EXAMINATION  OF  THE  FAUCES,  LARYNX  AND 

NARES. 

IN  order  to  the  proper  investigation  of  these  parts,  a  due 
exposure  and  illumination  of  them  are  necessary.  This 
requires  the  use  of  apparatus  whose  introduction  often  causes 
inconvenience  both  to  the  patient  and  observer.  The  parts 
about  the  throat  are  sensitive,  and  the  presence  of  foreign 
bodies  frequently  brings  on  straining  or  retching  or  even 
vomiting. 

Cocaine  is  frequently  of  great  use  in  the  examination  of  all 
the  parts  included  in  this  section,  producing  a  local  anaesthesia, 
which  renders  the  patient  much  less  sensitive  to  manipulation. 
The  agent  is  used  in  a  solution  of  five  or  ten  per  cent.,  and 
may  be  employed  either  in  the  form  of  spray,  by  an  ordinary 
spray-producer,  or  with  a  brush  or  tampon  of  cotton-wool. 
Cocaine  has  the  effect  of  causing  contraction  of  the  arteries  in 
the  part,  and  hence  it  often  produces  considerable  paleness 
and,  in  very  vascular  parts,  a  reduction  in  bulk  which  is  some- 
times very  marked. 

I.     THE   FAUCES   AND   PHARYNX. 

Investigation. — In  order  to  investigate  the  fauces  and  the 
parts  in  that  neighbourhood,  it  is  necessary  to  bring  the 
patient  opposite  a  window  or  a  lamp  so  arranged  that  the 
light  will  pass  through  the  mouth  to  its  posterior  parts.  The 
large  reflector  employed  for  the  laryngoscope  msLj  be  used  for 
the  purpose  of  directing  the  light  as  required.  If  the  patient 
be  now  made  to  open  his  mouth  and  take  a  deep  breath,  the 
fauces  will,  in  many  cases,  be  at  once  visible.  Frequently, 
however,  the  tongue  interferes  with  the  view ;  it  often  mounts 
up,  in  its  posterior  parts  especially,  and,  being  in  contact  with 
the  soft  palate,  completely  fills  up  the  back  part  of  the  mouth. 
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It  is  sometimes  a  little  difficult  to  dispose  of  the  tongue,  but  by 
varying  the  procedure  according  to  circumstances  the  difficulties 
may  generally  be  overcome.  It  is  sometimes  sufficient  to  ask 
the  patient  to  say  '*  Ah,"  which  causes  the  dorsum  of  the 
tongue  to  be  depressed.  Yery  often  it  is  necessary  to  press 
down  the  tongue,  and  this  may  sometimes  be  done  with  the 
finger  of  the  observer,  but  as  a  rule  it  is  best  performed  with  a 
spatula  or  the  handle  of  a  spoon.  The  best  form  of  tongue 
depressor  is  a  flat  metal  plate  slightly  curved,  so  as  to  give  a 
hollow  surface,  fitted  to  adapt  itself  to  the  dorsum  of  the 
tongue.  It  is  an  advantage  that  the  plate  should  have  an  oval 
aperture  near  its  extremity,  because  the  surface  of  the  tongue 
will  project  through  this,  and  by  catching  on  the  edges  of  the 
aperture  prevent  the  instrument  slipping.  The  spatula,  in 
whatever  form  it  may  be,  should  be  pushed  well  back  before 
being  brought  to  bear  on  the  tongue,  and  should  then  be 
pressed  slowly  and  firmly  downwards  and  forwards. 

When  the  tongue  is  thoroughly  depressed,  a  full  view  is 
obtained  of  the  following  parts  ;  the  uvula  hanging  down  and 
tremulous  in  the  middle  line ;  the  soft  palate  arching  to  either 
side  of  the  uvula,  and  dividing  into  two  pillars,  which  appear 
as  slight  projections,  one  in  front  of  the  other;  the  tonsils, 
which  lie  between  the  pillars  of  the  fauces  and  in  the  normal 
state  do  not  project  beyond  them ;  and  lastly,  the  pharynx, 
whose  posterior  wall  is  seen  behind  the  uvula  and  soft  palate. 
It  is  often  possible,  hy  moving  the  spatula  from  one  side  of  the 
tongue  to  the  other,  to  expose  the  pillars  of  the  fauces  and  the 
tonsils  more  fully  than  by  keeping  it  in  the  middle  line. 

Besides  the  parts  visible  by  simple  inspection,  it  is  to  be 
remembered  that  the  inferior  and  superior  parts  of  the 
pharynx  are  concealed  from  view,  being  respectively  below 
and  above  the  level  of  the  mouth.  The  wall  of  the  pharynx  in 
its  inferior  part  is  attached  laterally  to  the  thyroid  and  cricoid 
cartilages  of  the  larynx,  and  a  space  or  pouch  is  left  on  either 
side  between  larynx  and  lateral  wall  of  pharynx,  the  pharyngo- 
laryngeal  sinus,  in  which  foreign  bodies  sometimes  lodge.  In 
order  to  explore  this  the  laryngeal  mirror  should  be  used,  or 
the  finger  may  be  made  to  reach  it  through  the  open  mouth. 
The  superior  part  of  the  pharynx,  that  corresponding  with  the 
posterior  nares,  may  also  be  explored  by  the  finger  or  the 
laryngeal  mirror.  The  finger  can  be  passed  upwards  behind 
the  soft  palate,  and  the  roof  of  the  pharynx  as  well  as  the 
openings  of  the  posterior  nares  and  Eustachian  tubes  felt. 
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Morbid  Appearances  in  the  Fauces. — In  order  to  appre- 
ciate the  changes  which  occur  in  the  fauces,  it  will  be  neces- 
sary to  familiarise  oneself  with  the  normal  appearances.  But 
this  being  premised,  the  principal  points  to  be  observed  are 
these  ; — The  state  of  the  uvula,  whether  it  be  unusually  thick, 
or  long,  or  (what  generally  goes  along  with  these)  unduly 
motionless ;  whether  it  be  altered  in  colour,  presenting  a 
brighter  red  or  a  darker  red,  the  former  usually  indicating  a 
more*  acute  and  the  latter  a  more  chronic  inflammation.  Is 
there  any  exudation  or  ulceration  on  the  uvula  1  Then  as  to 
the  fauces  proper  : — Is  the  mucous  membrane  covering  these 
parts  thickened  or  reddened  or  ulcerated,  or  the  seat  of  an 
exudation  ?  Is  there  any  enlargement  or  other  change  visible 
in  the  tonsils  or  their  neighbourhood  ?  The  condition  of  the 
mucous  membrane  of  the  posterior  wall  of  the  pharynx,  as  seen 
between  the  two  posterior  pillars  of  the  fauces,  is  of  great  im- 
portance as  it  is  often  the  seat  of  disease.  A  systematic 
examination  of  each  part  with  a  direct  view  to  determining 
the  facts  in  regard  to  these  various  conditions  will  be  of  great 
consequence. 

We  have  now  to  give  some  indication  of  the  conditions 
actually  met  with  in  certain  of  the  commoner  diseases.  The 
commonest  of  all  is  Catarrh,  in  which,  as  a  general  rule,  fauces,, 
pharynx,  and  tonsils  all  take  some  part. 

In  acute  catarrh  we  find  the  whole  soft  palate  of  a  red  colour, 
with  considerable  swelling,  especially  of  the  uvula.  The  uvula 
is  both  longer  and  thicker  than  usual.  The  swelling  shows 
itself  most  in  the  uvula  because,  on  account  of  the  looseness  of 
its  tissue  and  its  freedom  from  adhesion  to  parts  around,  the 
inflammatory  exudation  has  more  room  to  accumulate  here, 
and  the  uvula  may  become  quite  plump  and  bulky.  The 
pharynx  is  also  seen  to  be  red,  and  in  certain  stages  of  the 
disease  it  may  be  found  covered  with  a  mucous  or  muco- 
purulent secretion.  The  tonsils  are  for  the  most  part  swollen, 
and  they  project  towards  the  middle  line. 

Chronic  catarrh  of  the  fauces  and  pharynx  may  supervene  on 
repeated  acute  attacks,  but  it  has  in  most  cases  an  independent 
origin.  There  are  two  forms  of  this  disease  generally  recog- 
nised, the  one  designated  relaxed  throat  and  the  other  granular 
pharyngitis.  In  the  former,  there  may  be  little  visible  altera- 
tion in  the  parts,  even  when  the  patient  makes  considerable 
complaint  of  fulness  and  stiffness  in  the  throat.  But  in  other 
cases  there  is  swelling  of  the  fauces  generally,  but  especially  of 
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the  uvula,  which  hangs  down  unduly  and  is  not  raised  in  the 
normal  fashion  by  tickling  it.  The  parts  are  unduly  red,  and 
varicose  veins  may  be  visible.  The  elongated  uvula,  by 
irritating  the  back  of  the  tongue,  and  the  pharynx  or  even  the 
epiglottis,  sometimes  gives  rise  to  troublesome  coughing.  In 
granular  ^pharyngitis,  the  mucous  membrane  of  the  pharynx  is 
seen  to  be  beset  with  little  elevations  about  the  size  of  millet 
seeds.  As  the  disease  advances  these  get  more  numerous  and 
give  to  the  pharynx  a  reticulated  or  generally  granular  appear- 
ance. This  condition  frequently  extends  to  the  fauces,  nares, 
and  larynx,  and  as  it  is  frequently  due  to  over-straining  of  the 
voice  by  public  speakers  the  designation  clergyman^ s  sore  throat 
is  used  in  many  cases.  There  is  seldom  any  ulceration  in 
either  form  of  chronic  catarrh,  and  if  ulcers  be  present  they 
are  very  superficial. 

Acute  tonsillitis — Quinsy. — Two  different  forms  of  disease  are 
commonly  included  under  the  term  acute  tonsillitis.  There 
may  be  a  mere  superficial  inflammation  of  the  tissue  of  the 
tonsil  and  of  the  overlying  mucous  membrane.  This  is  some- 
times called  follicular  tonsillitis.  The  name  Tonsillitis  is  also 
applied  to  a  deeper  and  more  extensive  inflammation  to  which 
the  term  Quinsy  is  more  correctly  applicable.  In  this  condi- 
tion we  have  an  acute  phlegmonous  inflammation  not  merely 
of  the  substance  of  the  tonsil,  but  rather  of  the  loose  connective 
tissue  around  and  in  the  neighbourhood  of  the  tonsil.  It  is  to 
be  remembered  that  in  catarrh  we  have  an  inflammation  of  the 
mucous  membrane  simply,  whereas  here  the  submucous  tissue 
and  deeper  parts  are  involved.  The  disease  is  usually  uni- 
lateral, at  least  to  begin  with.  The  parts  are  enlarged,  pro- 
jecting as  a  bulky  rounded  swelling.  As  the  inflammation 
increases  and  extends  there  is  great  redness  and  swelling  of 
the  pillars  of  the  fauces  and  the  soft  palate,  frequently  passing 
on  to  suppuration.  The  abscess  usually  points  at  the  an- 
terior border  of  the  tonsil,  but  may  do  so  near  the  posterior 
wall  of  the  pharynx.  Cases  have  occurred  in  which  the 
pus  burrowing  among  the  tissues  has  pointed  externally  near 
the  angle  of  the  jaw.  The  swelling  in  quinsy  is  generally 
visible  externally,  and  as  there  is  difficulty  in  swallowing 
and  even  in  moving  the  jaw,  as  well  as  a  peculiar  muffled 
condition  of  the  voice  as  if  a  bulky  object  had  stuck  in  the  throat, 
the  disease  is  usually  easy  of  recognition.  It  is  often  difficult, 
however,  to  arrive  at  a  complete  knowledge  of  the  extent  and 
principal  seat  of  the  inflammation  on  account  of  the  swelling 
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and  the  difficulty  in  opening  the  mouth.  The  local  condition 
must  often  be  inferred  from  exploration  with  the  finger, 
assisted  by  the  finger  of  the  other  hand  outside.  Fluctuation 
may  be  sometimes  detected  by  placing  one  finger  below  and 
behind  the  ramus  of  the  jaw,  and  the  other  in  contact  with 
the  inflamed  part.     (Stoerk.) 

Enlarged  tonsils. — This  is  'a  very  common  condition  especially 
in  children,  due,  apparently,  to  prolonged  chronic  inflamma- 
tion. The  enlargement  is  due  chiefly  to  hypertrophy  of  the 
true  lymphatic  tissue  of  the  gland,  but  there  is  often  a  con- 
siderable increase  of  the  interstitial  connective  tissue,  which 
may  induce  an  induration  of  the  gland.  The  disease  is  usually 
bilateral,  but  is  frequently  more  advanced  on  one  side.  The 
swollen  organs  project  on  either  side  of  the  fauces  as  rounded 
irregular  masses,  sometimes  meeting  each  other  in  the  middle 
line.  The  obstruction  in  the  fauces  causes  a  peculiar  thickness 
of  the  voice,  and  when  extreme  may  seriously  interfere  with 
respiration,  for  the  enlarged  glands  project  towards  the 
pharynx  and  posterior  nares  as  well  as  at  the  fauces.  The 
interference  with  respiration  may  be  so  serious  as  to  cause 
deformity  of  the  chest,  from  the  exaggerated  respiratory 
eff'orts  acting  on  the  yielding  chest  wall  of  the  child.  The  so- 
called  *'  pigeon-breast"  is  said  to  arise  frequently  in  this  way. 
A  certain  amount  of  deafness  is  often  a  concomitant  symptom. 

Enlargement  of  Pharyngeal  Tonsils  —  Adenoid  Ch'owths. — 
In  the  mucous  membrane  of  the  pharynx,  there  are  several 
masses  of  lymphatic  tissue  of  similar  structure  to  the 
tonsils,  the  largest  of  these  being  that  known  as  Luschka's 
tonsil,  situated  in  the  roof  of  the  naso-pharynx.  These  some- 
times enlarge,  especially  in  children,  and  they  may  form  bulky 
polypoid  masses  hanging  down  from  the  roof  of  the  pharynx, 
and  producing  in  some  cases  considerable  obstruction.  As 
they  are  in  the  neighbourhood  of  the  orifices  of  the  Eustachian 
tubes,  these  "  adenoid  growths,"  as  they  are  called,  may  occa- 
sion considerable  interference  with  hearing.     (See  also  p.  343.) 

Scarlet  fever. — The  condition  of  the  fauces  is  that  of  an  acute 
inflammation,  and  the  appearances  presented  are  very  like 
those  in  acute  catarrh.  The  uvula,  palate,  tonsils,  and  pharynx 
are  red  and  swollen  even  in  the  mildest  cases.  The  red  and 
swollen  mucous  membrane  is  often  covered  with  a  layer  of 
tenacious  mucus,  and  in  the  more  severe  cases  the  tonsils 
may  be  so  much  swollen  as  almost  to  obstruct  the  fauces. 
All  these  processes  are  acute,  developed  in  the  course  of  a 
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few  hours.  In  the  more  severe  cases  there  is  more  than  a 
simple  catarrhal  inflammation.  Instead  of  a  layer  of  mucus  on 
the  surface,  there  appear  specks  and  patches  of  a  grey  colour, 
which  seem  to  be  adhering,  although  they  can  generally  be 
removed  without  breach  of  surface.  Along  with  this  catarrh, 
as  in  simple  catarrhal  inflammation,  superficial  ulcers  may 
form,  which  are  not  to  be  mistaken  for  the  patches  about  to 
be  mentioned  as  occurring  in  diphtheria.  But  sometimes  there 
is  actual  sloughing  of  parts  of  the  mucous  membrane,  and  the 
sloughs  coming  away  leave  deeper  irregular  ulcers.  This 
sloughing  is,  however,  only  met  with  in  exceptionally  severe 
cases,  and  scarcely  in  the  earlier  periods.  It  is  to  be  remem- 
bered that  the  condition  seen  in  the  throat  may  extend  to 
parts  which  are  invisible,  especially  to  the  posterior  nares  and 
middle  ear.  Important  elements  in  the  diagnosis  of  the  scarlet 
fever  throat  will  be  supplied  by  the  state  of  the  tongue,  the 
rash  on  the  skin,  and  the  other  indications  of  the  specific 
fever. 

Diphtheria. — We  have  here  also  an  acute  inflammation  of  the 
same  parts,  but  the  appearances  presented  are  very  difl'erent. 
The  mucous  membrane  here  is  red  and  swollen,  but  the  atten- 
tion is  very  particularly  called  to  the  existence  of  a  peculiar 
exudation  on  the  surface.  Instead  of  the  tenacious  mucus, 
there  appear  on,  or  one  might  almost  say,  in  the  mucous 
membrane  of  the  fauces,  specks  and  patches  of  a  white  colour. 
These  are  mostly  met  with  on  the  uvula  and  palate,  but  they 
are  often  seen  on  the  surface  of  the  tonsils  and  pharynx,  and 
even  in  various  parts  of  the  mouth.  The  patches  are  at  first 
white,  but  they  soon  get  darker  in  colour  from  dirt  and  blood. 
This  white  material  really  involves  the  mucous  membrane  as 
well  as  appearing  on  its  surface,  and  the  consequence  is 
sloughing  of  the  superficial  layers  of  mucous  membrane.  The 
sloughs  and  exudations  separate  and  fall  ofl",  hanging  from  the 
surface  as  shreddy,  ragged  masses.  It  should  be  remembered 
that  the  inflammation  does  not  usually  confine  itself  to  the 
parts  seen,  but  often  extends  down  into  the  pharynx  and 
larynx,  and  upwards  into  the  posterior  nares. 

It  is  very  important  to  be  able  to  distinguish  the  exudation 
of  diphtheria  from  conditions  of  a  difl'erent  nature,  and  to  judge 
from  the  frequency  with  which  simple  diseases  of  the  throat 
are  called  diphtheria,  the  distinction  does  not  seem  to  be  very 
easy.  The  exudation  covering  the  parts  in  simple  acute 
<}atarrh,  and  especially  in  quinsy,  may  be  mistaken  for  that  of 
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diphtheria.  All  kinds  of  ulcers  may  be  mistaken  for  diph- 
theritic patches,  especially  as  they  may  be  coated  with  a 
whitish  secretion.  Ulcers  are  met  with  in  ordinary  catarrhal 
inflammations,  and  these  are  most  frequently  seated  on  the 
soft  palate,  the  tonsils,  or  the  pharynx.  Ulcers  also  occur  in 
scarlet  fever,  and  there  they  have  similar  seats.  In  small-pox 
too  we  may  have  ulcers  and  other  evidences  of  acute  inflam- 
mation in  these  regions,  but  the  eruption  on  the  skin  will 
prevent  any  mistake  being  made.  It  should  be  remembered 
that  the  diphtheritic  patch  is  an  exudation  on  and  in  the 
mucous  membrane,  and  is  therefore  raised  above  the  surface, 
whereas  an  ulcer,  of  whatever  kind,  is  depressed  below  it, 
although,  of  course,  this  depression  may  be  masked  by  the 
presence  of  secretions  on  its  surface. 

Thrush  or  Muguet, — This  condition,  occurring  in  weak  and 
emaciated  persons,  especially  children,  is  in  the  form  of  white 
patches^  which  often  extend  to  the  fauces,  pharynx,  and  even 
further,  and  as  the  peculiar  white  appearance  is  due  to  an 
excess  of  epithelium  united  into  a  membrane  by  the  threads  of 
a  fungus,  the  patch  may  have  a  superficial  resemblance  to  that 
of  diphtheria.  But  the  existence  of  these  patches  on  different 
parts  of  the  mouth,  and  their  characters  on  close  inspection,  as 
well  as  the  general  symptoms,  ought  to  prevent  any  such  mis- 
take. Microscopic  examination  will  also  assist  us,  by  revealing 
the  presence  of  a  vegetable  parasitic  growth.  (See  Fig.  57, 
p.  423.) 

Syphilis. — The  fauces  are  afl*ected  in  a  considerable  propor- 
tion of  cases  in  the  secondary  stage  of  syphilis,  the  conditions 
here  coinciding  with  the  eruptions  of  the  skin,  and  partaking 
somewhat  of  their  nature.  We  have  an  erythematous  condi- 
tion resembling  a  simple  catarrh,  but  with  the  redness  more 
defined  in  area  and  in  the  form  of  patches  with  somewhat 
abrupt  edges.  In  a  considerable  number  of  cases  there  are 
mucous  patches  visible,  chiefly  on  the  pillars  of  the  fauces  and 
soft  palate.  These  form  small,  slightly  raised  areas,  generally 
round  or  elliptical  in  shape,  and  mostly  symmetrical. 

In  the  later  periods  of  syphilis  extensive  ulceration  is  the 
characteristic  phenomenon.  The  ulcers  which  form  are  usually 
situated  on  the  soft  palate  or  uvula,  but  may  attack  the 
pharynx.  They  generally  cause  considerable  destruction  of 
the  mucous  membrane,  and  in  this  way  it  is  not  uncommon  to 
meet  with  cases  in  which  the  soft  palate  and  the  uvula  are 
eaten  away   in  great  part.     The  loss  of  the  soft  palate  will 
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cause  a  person  to  have  a  peculiar  nasal  voice,  and  his  pro- 
nunciation of  certain  letters  will  be  imperfect,  because  he  is 
unable  to  close  the  nares  during  phonation.  As  pauses  occur 
in  the  process  from  the  effects  of  treatment  or  otherwise, 
cicatrization  nearly  always  accompanies  the  ulceration.  The 
adhesion  and  cicatrization  of  opposed  ulcerated  surfaces  and 
the  contraction  of  the  cicatricial  tissue  often  bring  about  very 
serious  deformities,  amounting  sometimes  to  marked  stenosis 
of  the  fauces. 

Almost  the  only  disease  likely  to  be  confused  with  syphilis 
is  cancerous  disease  with  ulceration.  If  it  be  remembered 
that  in  syphilis  there  is  always  some  other  indication  of 
specific  disease,  mistakes  will  generally  be  avoided. 

Retro- Pharyngeal  Abscess. — It  is  necessary  to  bear  in  mind 
that  abscesses  occasionally  form  behind  the  pharynx,  between 
it  and  the  bodies  of  the  vertebrae,  retro-  or  post-pharyngeal 
abscesses.  These  abscesses,  which  mostly  occur  in  children, 
sometimes  originate  in  caries  of  the  vertebrse,  but  various 
other  causes  have  been  assigned  for  their  formation,  such  as 
direct  injury  to  the  pharynx  from  swallowing  hot  water  or 
from  the  impaction  of  fish  bones.  In  many  cases  the  cause 
is  obscure,  and  the  abscess  is  said  to  have  an  idiopathic  origin. 
It  is  occasionally  met  with  as  a  sequela  of  fever.  The  chief 
symptoms  are  pain,  difficulty  in  swallowing  and  in  breathing, 
usually  with  distinct  swelling  of  the  neck,  which  is  frequently 
more  apparent  on  one  side  than  the  other.  The  abscess  may 
actually  point  in  the  neck,  although  it  usually  does  so  in- 
ternally. If  the  finger  be  inserted  in  such  cases,  through 
the  mouth,  a  tense  swelling  will  be  found  behind  the  uvula 
and  soft  palate,  bulging  these  forward  and  greatly  obstructing 
the  passage.  The  swelling  may  also  be  visible  on  depressing 
the  tongue,  but  sometimes  the  mouth  cannot  be  fully  opened, 
or  the  abscess  is  too  low  to  be  visible.  As  the  abscess  increases, 
it  may  form  a  very  serious  cause  of  obstruction  to  respiration 
and  deglutition. 

The  elucidation  of  many  of  the  matters  above  referred  to 
may  often  be  facilitated  by  the  use  of  the  finger.  The  state  of 
the  tonsils,  for  instance,  or  the  consistence  of  any  swelling  can 
be  thus  explored  ;  while,  at  the  same  time,  information  is 
gained  as  to  the  state  of  sensitiveness  of  the  parts.  It  is  often 
useful  to  assist  the  internal  exploration  by  using  the  other 
hand  outside,  so  as  to  place  the  tissues  between  the  finger 
inside  and  that  outside. 
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II.  THE  LARYNX. 

Laryngoscopy. — The  examination  of  the  larynx  is  not  a  difficult 
process,  but  one  which  requires  a  certain  amount  of  practice,  patience, 
and  tact.  Before  detailing  the  various  steps  in  the  procedure,  it  may  be 
well  to  refer  to  certain  matters  connected  with  light  and  instruments. 

Direct  sunlight  affords  an  excellent  means  of  illumination,  but  it  is  too 
frequently  unavailable  at  the  time  wanted  or  in  the  position  required. 

The  electric  light  where  available  is  very  satisfactory^  more  particularly 
as  it,  like  sunlight,  preserves  the  natural  colour  of  the  parts.  The  most 
convenient  form  is  that  in  which  a  small  Swan's  lamp,  with  a  system  of 
convex  lenses  in  front  of  it,  is  fixed  on  the  forehead  by  an  elastic  band. 

A  gas  or  oil  lamp  is  that  most  generally  available.  As  it  is  important 
that  the  light  should  be  near  the  level  of  the  patient's  mouth,  the  lamp 
must  be  capable  of  being  raised  and  lowered.  It  is  also  well,  where 
possible,  to  surround  the  flame  with  an  opaque  metal  tube  open  only  at 
one  side,  because  this  enables  one  to  have  the  room  dark,  and  the  ap- 
parent intensity  of  the  illumination  is  thereby  increased.  It  is  advan- 
tageous, where  possible,  to  use  some  kind  of  light  concentrator ;  this 
usually  takes  the  form  of  a  strong  convex  lens,  which  may  be  inserted 
into  one  side  of  the  metal  tube.  This  may  be  adapted  to  a  gas-bracket, 
or  to  a  lamp,  or  it  may  be  in  the  form  of  a  moveable  apparatus  applic- 
able to  any  form  of  illumination.  Useful  adaptations  have  been  devised 
by  Sir  Morell  Mackenzie.  In  choosing  a  lamp,  one  with  a  round  flame 
is  preferable,  as  there  is  always  a  non-luminous  portion  in  a  flat  flame, 
whether  with  gas  or  oil. 

A  Reflector  is  required  for  concentrating  the  light  on  the  patient's 
fauces,  and  a  concave  mirror  having  a  rather  long  focus  is  the  most  con- 
venient arrangement.  In  order  that  the  hands  may  be  free,  it  is  requisite 
to  have  this  reflector  fixed  to  the  head,  which  is  done  either  by  a  strap 
passing  round  the  head  or  by  a  spectacle  frame.  Whichever  method  of 
fixing  be  used,  the  reflector  should  be  worn  over  one  eye,  in  such  a  posi- 
tion that  the  eye  which  is  covered  by  it  can  look  through  the  hole  which 
should  always  exist  in  the  centre  of  the  reflector.  (It  is  not  sufficient  to 
have  clear  glass  in  the  centre,  but  the  reflector  should  be  actually  per- 
forated.) The  reflector  should  be  placed  over  the  eye  nearest  to  the 
lamp,  and  in  such  a  position  that,  while  this  eye  is  protected  from  the 
light  of  the  lamp,  the  shadow  of  the  reflector,  projecting  a  little  to  the 
other  side  of  the  ridge  of  the  nose,  will  screen  the  other  eye  from  the 
glare  of  the  lamp.  If,  for  instance,  the  lamp  be  placed  to  the  right  of 
the  observer,  then  the  reflector  will  be  placed  over  his  right  eye.  The 
right  eye,  while  protected  from  the  lamp,  will  be  able  to  look  through 
the  aperture  at  the  patient,  and  the  left  eye  will  be  shaded  by  the  edge 
of  the  reflector,  but  will  be  free  in  other  directions. 

The  Laryngeal  Mirror  is  a  small  round  disc,  mounted  on  a  stem, 
and  intended  to  be  placed  in  the  fauces  of  the  patient,  so  as  to  catch  the 
light  and  direct  it  down  to  the  larynx,  and  at  the  same  time  to  reflect 
the  image  of  the  larynx  towards  the  eyes  of  the  observer.  The  observer 
should  be  provided  with  mirrors  of  different  sizes,  and  he  should  see  that 
the  stem  passes  off  directly  from  the  border  of  the  mirror,  there  being 
serious  objections  to  the  arrangement  by  which  the  wire  forming  the 
stem  is  carried  a  certain  distance  out  from  the  mirror  before  being  turned 
down  to  form  the  stem. 

2c 
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Method  of  using  the  Laryngoscope.^ — For  an  ordinary  examina- 
tion the  patient  and  observer  should  be  seated  on  two  chairs  facing  each 
other.  The  lamp  may  be  conveniently  placed  to  the  patient's  left ;  it 
ought  to  be  about  the  level  of  his  ear,  and  as  near  his  head  as  may  be 
convenient.  The  observer,  with  the  reflector  over  his  right  eye,  moves 
the  reflector  till  the  bright  light  falls  on  the  patient's  face.  He  then 
asks  the  patient  to  open  his  mouth,  and  observes  that  the  head  is  so 
placed  that  the  rays  of  light  can  find  free  access  to  the  fauces.  Fre- 
quently the  head  is  bent  to  one  side  or  the  other,  and  this  should  be 
rectified.  The  patient  should  also  be  made  to  sit  straight  up,  with  the 
head  but  not  the  shoulders  inclined  slightly  backwards.  Before  pro- 
ceeding further,  all  these  points  should  be  noted,  and  a  full  illumination 
of  the  mouth  obtained.  At  this  stage  it  will  often  be  impossible  to  see 
the  fauces,  because  the  tongue  obstructs  the  view,  and  it  is  necessary  in 
the  next  place  to  get  it  disposed  of.  For  this  purpose,  and  also  in  order 
to  raise  the  epiglottis,  it  is  necessary  to  have  the  tongue  protruded  and 
held  with  its  tip  out  of  the  mouth.  The  observer,  having  a  napkin  in 
his  left  hand,  should  take  hold  of  the  protruded  organ,  not  dragging  on 
it,  but  simply  preventing  it  from  being  pulled  back  by  the  patient. 

The  next  procedure  is  the  introduction  of  the  laryngeal  mirror.  It 
should  be  slightly  heated  before  being  introduced,  otherwise  the  breath 
condensing  on  it  dims  the  surface.  It  is  best  heated  by  placing  it  over 
the  lamp,  and  it  should  be  held  with  the  surface  of  the  mirror  down- 
wards so  that  this  surface  can  be  seen.  The  vapour  produced  in  the 
combustion  of  the  lamp  at  first  condenses  on  the  surface,  but  as  the 
temperature  rises  the  vapour  is  cleared  away,  and  the  mirror  resumes 
its  brightness.  When  this  has  occurred  it  is  ready  for  introduction  ; 
but  before  introduction  the  back  of  it  should  be  applied  to  the  dorsum 
of  the  left  hand,  to  see  that  it  is  not  too  hot.  The  patient  will  see  you 
apply  it  to  your  own  skin,  and  will  not  dread  that  he  is  going  to  have 
his  throat  burned.  It  should  not  be  applied  to  the  skin  of  the  face,  as, 
on  account  of  the  thinness  of  the  epidermis,  there  are  risks  in  examining 
syphilitic  patients.  The  tongue  being  held  by  the  left  hand,  and  the 
fauces  continuously  illuminated,  the  heated  mirror  is  now  to  be  intro- 
duced into  the  mouth,  and  in  doing  this  the  right  hand  will  be  kept  to 
the  left  of  the  middle  line,  and  slightly  below  the  level  of  the  patient's 
mouth,  so  as  not  to  come  between  the  lamp  and  the  eyes  of  the  observer. 
Fig.  52  shows  the  position  to  be  aimed  at  for  the  laryngeal  mirror,  and 
indicates  the  paths  of  the  rays  of  light  passing  to  and  from  the  larynx 
and  reflected  by  the  mirror.  In  passing  the  mirror  backwards  its  sur- 
face is  kept  parallel  with  the  tongue,  and  care  is  taken  not  to  touch  any 
of  the  structures  in  the  mouth  with  it.  It  is  so  introduced  that  the 
stem  lies  in  the  left  half  of  the  mouth,  coming  out  near  the  left  angle. 
The  mirror  is  kept  in  the  middle  line,  and  is  pressed  against  the  uvula 
and  soft  palate,  which  it  pushes  backwards  and  upwards  towards  the 
posterior  nares.  (See  Fig.  52. )  The  instrument  should  be  held,  like  a 
pen,  delicately,  but  steadily.  Any  tremulousness  has  the  efi'ect  of 
tickling  the  fauces,  and  is  apt  to  bring  on  reflex  efforts  at  vomiting, 
which  necessitate  the  withdrawal  of  the  mirror.     Just  as  the  mirror  is 

^  In  order  to  axipreciate  the  difficulties  of  this  process  and  to  understand  the 
mechanism,  it  is  strongly  to  be  recommended  that  the  student  will  begin  by 
practising  on  himself.  A  short  paragraph  on  Auto-Laryngoscopy  will  be 
added  to  this  description  (p.  404). 


LARYNGOSCOPY, 


403 


being  placed,  the  patient  should  be  asked  to  say  *'ah,"  and  the  instru- 
ment should  be  pushed  home  while  he  is  doing  this.     The  effect  of  pro- 


Fig.  52. — Diagram  showing  laryngeal  mirror  in  position, 
and  the  angles  of  incidence  and  reflexion.  A,  Laryngeal 
mirror,  pushing  back  uvula,  but  not  touching  wall  of 
pharynx.  C,  left  vocal  cord.  B,  mirror  introduced  through 
wound  in  trachea  after  tracheotomy— infra-glottic  laryn- 
goscopy.    (Sir  Morell  Mackenzie.) 
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nouncing  this  vowel  is  that  the  mouth  is  fully  opened,  and  the  uvula 
drawn  somewhat  upwards. 

The  Image  in  the  Mirror  will  now  be  carefully  scrutinized.  The 
first  object  to  come  into  view  is  the  back  of  the  tongue  with  its  large 
circumvallate  papillae.  Then  the  tip  of  the  epiglottis  will  be  seen,  and 
it  is  probable  that  for  some  time  the  beginner  will  see  little  more.  By 
carefully  adjusting  the  mirror,  however,  and  by  asking  the  patient  to 
say  **ah,"  the  movements  of  the  laryngeal  structures  will  by  and  by 
attract  the  eye  and  suggest  such  changes  in  the  position  of  the  observer 
and  of  the  mirror  as  to  bring  the  interior  of  the  larynx  itself  into  view. 
As  a  general  rule,  the  mobile  arytenoid  cartilages  will  come  first  into 
view  immediately  behind  the  epiglottis.  By  inclining  the  mirror  more 
downwards,  the  vocal  cords  may  be  exposed  as  two  pearly-white  bands 
extending  from  the  arytenoids  forwards  as  if  into  the  base  of  the  epi- 
glottis. 

The  difficulties  to  he  overcome.  The  great  difficulty  in  the  way 
of  obtaining  a  full  view  of  the  vocal  cords  is  the  epiglottis,  which  often 
hangs  down  so  that  only  the  arytenoid  cartilages,  and  sometimes  not 
even  they,  can  be  seen  beneath  it.  Something  may  be  done  to  raise  the 
epiglottis  by  having  the  tongue  well  protruded,  the  glosso-epiglottic 
ligaments  pulling  the  epiglottis  upwards.  A  great  deal  may  also  be 
done  by  asking  the  patient  to  say  '*  a  "  (as  in  hate)^  for  the  pronuncia- 
tion of  this  vowel  causes  the  base  of  the  tongue  to  be  brought  forward. 
It  is  difficult  to  say  *'a"  with  the  tongue  protruded,  but  an  approach  to 
it  will  be  made,  and  in  the  effort  the  epiglottis  will  be  raised.  It  is 
generally  possible  by  this  means  to  get  a  view  of  the  cords  even  to  their 
anterior  extremities.  But  sometimes  even  this  fails,  and  it  is  necessary 
to  use  a  further  method.  The  epiglottis  is  most  fully  raised  in  enun- 
ciating the  vowel  **e"  (as  in  ?ne),  but  with  the  mouth  open  and  the 
tongue  held  out,  it  is  impossible  even  to  attempt  to  say  '*e."  If  the 
patient  be  asked,  however,  to  say  "  a/i,"  *'  e  "  (as  in  saying  aye  slowly 
and  prolonging  the  e),  the  mere  attempt  to  pass  from  the  one  vowel  to 
the  other  will  result  in  a  pulling  up  of  the  epiglottis.  This  will  gene- 
rally be  successful  in  the  worst  cases,  but  it  is,  of  course,  only  a  glimpse 
that  one  gets  while  the  actual  phonation  is  in  progress.  In  cases  where 
all  these  methods  fail  it  may  be  necessary  to  raise  the  epiglottis  with  a 
hook  formed  of  a  long  probe  bent  into  the  proper  shape.  Prior  to  its 
introduction  the  larynx  will  be  rendered  insensitive  by  cocaine. 

Next  to  the  difficulty  with  the  epiglottis,  the  most  serious  obstacle  to 
laryngeal  examination  is  the  tendency  to  retch  which  many  patients 
present  when  the  mirror  is  placed  in  the  fauces.  In  order  to  avoid  it, 
the  two  principal  precautions  are  to  introduce  the  mirror  with  a  firm 
hand  and  to  avoid  touching  the  pharynx  or  tongue  with  it.  When  the 
straining  efforts  set  in,  it  is  necessary  to  withdraw  the  mirror,  as  the 
pharynx  contracts  and  completely  closes  the  view.  The  sensitiveness 
of  the  fauces  can  generally  be  overcome  by  the  use  of  a  4  or  5  per  cent, 
solution  of  cocaine.  It  may  be  applied  in  the  form  of  spray  or  it 
may  be  brushed  freely  over  the  fauces,  including  the  dorsum  of  the 
tongue. 

Auto-Laryngoscopy. — A  very  simple  plan  is  that  of  Dr.  Foulis,  in 
which  a  globe  filled  with  water  is  used  to  condense  the  light,  and  a  little 
piece  of  looking-glass  is  placed  above  this  condenser  to  enable  the  image 
to  be  seen.     The  globe  may  be  had  in  a  glass-blower's,  and  is  of  the 
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kind  used  by  jewellers  to  concentrate  light  on  their  work.  It  is 
mounted  in  a  simple  way  on  a  candlestick,  and  placed  in  front  of  the 
light.  The  observer  sits  before  it,  allows  the  light  to  fall  on  his  fauces, 
introduces  the  mirror  after  heating  it,  and  observes  the  image  in  the 
piece  of  looking-glass  above  the  condenser.  Another  simple  method  is 
for  the  observer  to  seat  himself  with  the  lamp  in  the  same  relation  to 
himself  as  it  would  be  to  a  patient.  Then  in  front  of  him  are  fixed  the 
ordinary  laryngeal  reflector  held  in  some  kind  of  stem,  and  side  by  side 
with  it  a  small  toilet  mirror  or  hand-glass.  The  light  coming  from  the 
lamp  is  reflected  on  the  fauces  just  as  in  the  case  of  a  patient,  and  the 
image  is  seen  in  the  mirror  or  hand-glass.  A  very  ingenious  method  is 
that  of  Dr.  George  Johnson,  and  perhaps  it  is  the  best,  as  it  needs  no 
special  apparatus.  The  observer  sits  down  in  front  of  an  ordinary 
looking-glass,  w^hich  has  a  lamp  placed  at  one  side.  He  puts  on  the 
ordinary  reflector,  and  so  manipulates  it  that  he  illuminates  his  fauces, 
as  seen  in  the  looking-glass,  as  if  it  were  the  fauces  of  a  patient,  and 
when  this  has  been  done,  introduces  the  laryngeal  mirror  into  his  own 
fauces  as  before.  The  objection  to  this  method  is  that  the  image  being 
twice  reflected  is  not  very  clear,  but  it  approaches  much  more  closely  to 
the  examination  of  a  patient  than  either  of  the  others.  If  the  looking- 
glass  be  a  thoroughly  good  one,  and  its  surface  well  cleaned,  this  method 
presents  little  difficulty. 

Palpation  often  affords  considerable  assistance  in  the  investigation  of 
the  larynx.  By  external  examination  one  may  detect  painful  spots  in 
the  larynx.  During  vocalisation  the  fremitus  is  readily  felt  by  the 
finger  placed  near  the  thyroid  cartilage,  and  by  this  means  we  may 
judge  of  the  strength  of  the  vibrations  of  the  vocal  cords.  In  some 
cases  of  unilateral  paralysis  of  the  muscles  of  the  larynx  the  absence  of 
fremitus  on  one  side  has  been  detected  and  the  paralysis  diagnosed 
without  laryngoscopic  examination. 

The  index  finger  may  also  be  used  to  explore  the  interior  of  the 
larynx,  and  this  method  is  often  very  useful  where  laryngoscopy  is 
difficult  or  not  available.  The  patient  should  be  placed  on  a  chair  with 
the  head  inclined  backwards,  and  the  tongue  fully  protruded.  It  will 
often  be  best  to  hold  the  tongue  out  with  the  left  hand  protected  by  a 
cloth,  while  the  right  hand  is  used  for  the  examination.  The  index 
finger  is  now  to  be  introduced  at  the  left  angle  of  the  patient's  mouth, 
and  directed  backwards  along  the  hard  palate  till  the  tip  of  the  finger 
reaches  the  uvula.  It  is  then  to  be  bent  into  the  form  of  a  hook  and 
suddenly  passed  downwards,  hooking  round  the  epiglottis  into  the 
interior  of  the  larynx.  Any  roughness  or  thickening  of  the  epiglottis 
can  thus  be  distinguished  and  also  any  swelling  of  the  ary-epiglottic 
folds.  It  is  sometimes  advisable  in  this  examination  to  keep  the  mouth 
open  by  a  piece  of  cork  inserted  between  the  teeth. 

The  Sputum  sometimes  gives  indications  of  the  nature  of  the  disease 
in  the  larynx,  especially  in  assisting  in  the  diagnosis  of  tubercular 
disease  (see  p.  363). 

It  is  impossible  here  fully  to  describe  the  appearances  pre- 
sented by  the  normal  larynx ;  these  should  be  made  familiar 
by  practice ;  but  we  must  refer  to  the  principal  points  which 
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ought  to  be  taken  particular  notice  of.  These  are  illustrated 
in  Fig.  53,  and  may  be  followed  by  reference  to  the  figure,  it 
being  remembered  that  in  the  mirror  the  position  of  parts  is 
inverted  so  that  anterior  is  posterior,  etc.  The  laryngeal 
mirror  reveals  the  mucous  membrane  over  the  moveable  ary- 
tenoid cartilages  at   the  back  of  the  larynx.     The   general 

contour  of  these  cartilages  as  well 
as  the  appearance  of  the  mucous 
membrane  should  be  noticed.  Then 
the  ary-epi glottic  folds  which  form 
the  lateral  borders  of  the  upper 
opening  of  the  larynx,  can  be  seen 
passing  obliquely  backwards  from 
the  epiglottis.  At  the  bottom  of  the 
larynx  the  true  cords  attract  at- 
tention, appearing  as  flat  pearly- 
FiG.  53.-The  laryngeal  image  dur-   whito  bauds  which  are  Very  mobilc, 

ing  quiet    inspiration.  —  r/e,   glosso-    and  duriug  VOCalisatioU  COmC  close 

^riip^^and^t'^cu^  ';  together.     Above  the  vocal  cords 

and  parallel  with  them,  but  separ- 
ated by  a  space,  are  the  ventricular 

vocal  cord;  vh,  ventricular  band:  l^onr^Q  wliiVVi  -\v(^  nffpn  pallpd  i\\(^ 
7)v,  processus  vocalis;cr,  cricoid  carti-     OaUOS   WUICU    are  OIICU   Cauea    tne 

"false  cords."  They  are  folds  of 
mucous  membrane  running  in  a 
direction  from  before  backwards.  Between  each  band  and  the 
corresponding  vocal  cord  we  can  generally  see  a  slit :  this  is 
the  opening  of  the  ventricle  of  the  larynx,  a  shallow  pouch, 
nothing  of  which  is  seen  except  the  slit-like  opening. 

Morbid  Appearances  in  the  Larynx. — A  laryngoscopic 
investigation  will  be  undertaken  whenever  anything  directs 
special  attention  to  the  throat.  If  there  is  any  change  in  the 
voice,  any  hoarseness,  or  even  a  slight  variation  from  the 
usual  tone  as  appreciated  by  the  patient's  friends ;  if  there  is 
any  pain  or  uneasiness  either  spontaneous  or  occasioned  by 
speaking  or  swallowing,  or  on  handling  the  larynx ;  if  there 
is  a  cough  which  is  not  accounted  for  by  the  state  of  the  lungs, 
and  which  may  have  its  origin  in  the  larynx;  in  all  these 
cases  an  examination  of  the  larynx  will  be  called  for  and 
should  be  undertaken.  In  most  diseases  the  pharynx  and 
even  the  fauces  are  aff'ected  in  common  with  the  larynx,  the 
structures  being  virtually  continuous.  It  will  not  be  possible 
to  do  more  than  indicate  very  briefly  the  appearances  presented 
in  certain  of  the  more  common  diseases  of  the  larynx. 


V,  ventricle  of  larynx  ;  ae,  ary-epi 
glottic  fold  ;  c  IF,  cartilage  of  Wris- 
berg ;   c^S,  capitulum  Santorini ;   vc, 


iage  ;  i,  tracheal  rings.     (Sir  Morell 
Mackenzie.) 
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Alterations  in  colour  are  of  great  importance  in  the  larynx. 
The  mucous  membrane  of  the  larynx  generally  has  a  bright 
red  colour,  the  epiglottis  is  yellow  in  colour,  while  the  vocal 
cords  have  a  white  tendinous  appearance.  Anaemia  of  the 
larynx  is  most  manifest  in  the  epiglottis  as  it  is  normally  less 
injected  than  other  parts.  Hypersemia  is  often  peculiarly 
visible  in  the  vocal  cords  which  may  lose  their  white  colour 
and  become  strikingly  injected.  With  this  there  is  an 
abnormal  redness  of  the  mucous  membrane  generally  which 
may  precede  that  of  the  cords.  It  is  to  be  remembered  that 
nearly  all  the  alterations  in  the  larynx  manifest  themselves  in 
differences  of  colour,  because  the  laryngeal  image  mostly  gives 
a  flat  picture  without  the  due  perspective,  and  even  ulcers  are 
chiefly  recognised  by  the  alteration  in  colour  and  brightness. 

Acute  Catarrh  manifests  itself  chiefly  in  an  excessive  injec- 
tion of  the  mucous  membrane  generally,  with  some  swelling. 
The  swelling  is  not  usually  considerable,  but  in  some  cases  it 
amounts  to  a  distinct  inflammatory  oedema.  (See  (Edema 
glottidis.)  As  there  is  considerable  exudation  on  the  surface, 
mingled  with  desquamated  epithelium,  the  parts  have  often  an 
excoriated  appearance,  which  may  be  very  manifest  in  the 
vocal  cords. 

Chronic  Catarrh  attracts  the  attention  of  the  patient  by 
alterations  in  the  sensations  and  in  the  voice,  generally  also 
by  a  certain  amount  of  expectoration,  which  may,  however,  be 
small.  On  laryngoscopic  examination  it  may  require  care  to 
detect  anything  abnormal,  as  the  changes,  in  the  early  stages 
at  least,  generally  consist  in  alterations  in  colour.  The 
mucous  memVjrane  is  unduly  red,  but  the  colour  is  less  vivid 
than  in  acute  catarrh.  In  older  cases  the  dull  red  ma}^  merge 
towards  grey.  The  redness  sometimes  extends  to  the  vocal 
cords,  but  it  does  so  for  the  most  part  unequally.  The 
mucous  membrane  as  a  whole  is  not  usually  much  thickened, 
but  there  are  often  localised  thickenings.  The  vocal  cords 
may  present  an  irregular  granular  appearance  from  limited 
thickenings,  and  there  may  be  undue  prominence  of  the  ven- 
tricular bands  or  the  mucous  membrane  between  the  arytenoid 
cartilages.  These  thickenings  will  cause  a  certain  ri^dity  of 
the  structures  and  thus  interfere  with  vocalisation.  Consider- 
able hypertrophy  of  the  mucous  membrane  is  unusual  in 
chronic  catarrh,  but  in  some  cases  it  reaches  a  remarkable 
degree.  The  mucous  membrane  occasionally  presents  erosions 
or  superficial  ulcers,  but  there  is  rarely  any  deep  ulceration. 
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Tuberculosis  of  the  Larynx  (phthisis  laryngea).  In  the  dia- 
gnosis of  this  disease  we  are  to  remember  that  we  have  to  do 
with  a  condition  characterised  by  infiltration  of  the  mucous 
membrane  similar  to  that  in  inflammation,  but  with  a  pecuHar 
tendency  to  breaking  down  of  the  infiltrated  structures  so  as 

to  form  ulcers,  which  have  no  inclina- 
tion to  healing.  It  is  characteristic 
of  the  process,  also,  that  it  usually 
attacks,  to  begin  with,  limited  por- 
tions of  the  larynx — the  epiglottis, 
the  ary-epiglottic  ligaments,  the  vocal 
cords  ;  and  it  is  very  often  unilateral. 
The  process  in  this  way  difl'ers  from 
sholVgd-;Jf/Jcrn'ofaiir^e  ^n  inflammatory  one  in  its  distribu- 
portion  of  the  epiglottis  and  tiou,  but  it  also  differs  in  the  absence 
ISfkenzie^O^*^^"    ^^^^    ^^^      ^^  reduess  and  in  the  great  tendency 

to  ulceration.  Paleness  of  the  parts 
is  indeed  a  marked  feature  in  the  early  stages.  If  it  begin  in 
the  epiglottis  or  ary-epiglottic  folds,  we  have,  in  the  first  place, 
swelling  of  the  parts  without  redness.  The  swelling  of  the 
ary-epiglottic  folds  is  often  very  marked  in  the  early  stages, 
and  it  may  be  unilateral  or  bilateral.  The  swelHng  of  the 
mucous  membrane  may  persist  for  some  time  without  ulcera- 
tion, a  fact  that  it  is  well  to  remember,  as  a  case  may  readily 
be  mistaken  for  one  of  simple  catarrh.  Ulceration  occurs  in 
the  regular  course,  and  is  the  most  characteristic  phenomenon 
of  the  disease.  The  ulcers  are  at  first  small  and  scattered,  but 
they  usually  through  time  enlarge  and  coalesce,  and,  although 
at  first  superficial,  they  may  cause,  by  degrees,  considerable 
destruction,  especially  of  the  epiglottis  (see  Fig.  54).  In  this 
deep  destruction  the  cartilages  are  attacked,  and  there  may  be 
necrosis  of  considerable  portions  of  them,  or  an  erosion  by  a 
process  analogous  to  caries  in  bone.  One  vocal  cord  is  often 
attacked  by  ulceration,  or  both.  These  ulcers  almost  never 
show  any  tendency  to  healing,  so  that  cicatrices  are  not  met 
with,  this  being  in  striking  contrast  with  what  is  observed  in 
syphilis.  The  ulceration  and  swelling  go  on  side  by  side,  and 
there  is  sometimes  such  a  degree  of  localised  swelling  from 
infiltration  of  the  mucous  membrane  as  to  produce  a  resem- 
blance to  a  tumour.  This  is  especially  the  case  in  the  vocal 
cords,  where,  particularly  at  the  anterior  extremities,  there 
may  be,  along  with  ulceration,  considerable  projection  of  the 
granulations. 
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In  suspected  tuberculosis  the  sputum  should  be  examined 
microscopically  for  the  tubercular  bacilli  which  are  sometimes 
present  in  very  large  numbers  especially  when  ulceration  has 
occurred.  Their  abundance  in  such  cases  explains  the  fact  that 
tuberculosis  of  the  lung  often  advances  very  rapidly  on  the 
occurrence  of  ulceration  in  a  tuberculous  larynx,  the  bacilli 
being  carried  by  insufflation  from  the  ulcerated  surface  into 
the  lungs. 

Syphilis  in  the  larynx  presents  similar  characters  to  those 
observed  in  the  fauces.  We  may  have  a  catarrh  scarcely 
distinguishable  in  its  appearances  from  ordinary  catarrhs. 
Occasionally  condylomata  or  mucous  patches  occur,  and  may 
be  seen  as  definite  tumours  on  the  cords  or  elsewhere,  or 
as  flat  prominences.  Syphilitic  ulceration  at  the  outset  in- 
volves certain  defined  areas,  and  may  somewhat  closely 
resemble  cancer.  Later  on,  the  ulceration  may  be  very 
extensive,  and  being  accompanied  by  cicatrization  and  con- 
traction it  may  produce  the  most  serious  destruction  and 
distortion  of  the  parts. 

Inflammation  of  the  cartilages  or  more  strictly  of  their  perichon- 
drium. Perichondritis  may  be  the  basis  of  a  chronic  laryngeal 
catarrh,  or  even  of  an  acute  catarrh.  The  disease  usually  goes 
on  to  the  formation  of  abscess  and  frequently  necrosis  of  the 
cartilage.  Pain  of  a  dull  character,  difficulty  of  swallowing, 
and  external  swelling,  mostly  accompany  the  process. 

In  Croup  and  Diphtheria  we  are  seldom  called  on  to  examine 
the  larynx,  as  the  disease  is  generally  obvious  from  the  appear- 
ances in  the  fauces  and  on  other  grounds ;  but  if  we  are,  the 
white  exudation  coating  the  mucous  membrane  will  be  visible. 
Here  the  exudation  is  not  involved  in  the  mucous  membrane, 
as  it  is  in  the  mouth  and  fauces,  but  lies  on  its  surface,  and 
comes  away  without  ulceration. 

(Edema  Glottidis  must  also  be  referred  to  in  this  place.  This 
is  a  condition  which  may  supervene  on  any  acute  inflammation 
of  the  larynx.  It  is  met  with,  but  not  commonly,  in  acute 
catarrh.  It  occurs  in  the  laryngitis  induced  by  the  pustular 
eruption  of  small-pox  which  often  spreads  to  the  larynx.  It 
may  be  the  consequence  of  syphilitic  or  tubercular  disease,  and 
sometimes  supervenes  on  Perichondritis,  or  it  may  be  a  con- 
comitant of  erysipelas.  The  fluid  accumulates  in  the  sub- 
mucous tissue  of  the  larynx,  the  cedema  being  generally  the 
consequence  of  an  acute  inflammation  of  the  mucous  mem- 
brane.    Just  as  in  oedema  of  the  skin  the  fluid  accumulates 
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most  where  the  subcutaneous  tissue  is  loose,  so  here  the  oedema 
is  greatest  where  the  submucous  tissue  is  loose.  The  mucous 
membrane  of  the  larynx  is  mostly  bound  down  pretty  firmly 
to  the  subjacent  structures,  it  is  loose  over  the  epiglottis,  but 
especially  in  the  ary-epiglottic  folds.  Accumulating  there,  the 
fluid  swells  up  the  mucous  membrane  ;  the  epiglottis  is  often 
very  prominent,  and  the  ary-epiglottic  folds  form  prominent 
rounded  tumours.  It  is  these  latter  which  obstruct  the  larynx, 
and  it  is  generally  easy  to  reach  and  incise  them  with  the  aid 
of  the  laryngeal  mirror.     The  vocal  cords  are  not  affected  at  all. 

Growths  are  not  uncommon  in  the  larynx,  and  they  are  often 
situated  on  the  vocal  cords.  If  this  be  the  case  they  alter  the 
voice,  usually  making  it  hoarse.  If  the  growth  be  on  the  cords 
it  is  easily  seen,  elsewhere  it  is  not  so  distinct,  especially  if  it 
be  small.  Simple  tumours  are  mostly  in  the  form  of  warty 
growths  or  papillomata,  but  fibrous  tumours  and  others  are 
sometimes  met  with.  Cancer  of  the  larynx  is  a  frequent  disease 
and  it  is  important  to  distinguish  it  at  an  early  stage,  with  a 
view  to  possible  removal.  It  is  characterised  by  a  warty 
ulcerated  appearance,  which  not  infrequently  resembles  that 
seen  in  syphilis.  It  begins  locally,  often  affecting  one  side  of 
the  larynx,  but  it  is  liable  to  extension  both  in  the  larynx  and 
to  parts  around.  Sarcoma  also  occurs  in  the  larynx  but  is  very 
rare. 

Paralysis  of  the  weal  cords. — The  movements  of  the  vocal 
cords  are  governed  by  muscles,  whose  actions  may  be  divided 
into  three.  In  the  state  of  rest,  the  glottis  assumes  a  position 
intermediate  between  closure  and  the  widest  degree  of  openness 
— a  position  usually  designated  the  cadaveric  position,  because 
it  is  that  presented  after  death.  From  this  position  it  may  be 
moved  by  the  adductors  which  close  the  glottis  and  render  the 
production  of  the  voice  possible,  or  by  the  abductors  which 
widen  the  glottis  and  allow  of  freer  passage  of  air.  In  addition 
to  these  there  are  muscles  which  regulate  the  tension  of  the 
cords  and  so  produce  variations  in  the  pitch  and  certain  char- 
acters of  the  voice.  When  the  laryngeal  mirror  is  introduced 
in  a  person  with  a  normal  larynx,  there  is  usually  visible  a 
variety  of  delicate  movements  of  the  arytenoid  cartilages  and 
vocal  cords,  the  parts  being  seldom  at  rest  and  usually  varying 
with  the  movements  of  respiration.  In  quiet  respiration  they 
do  not  diverge  much  from  the  cadaveric  position  ;  but,  in  deep 
inspiration,  they  diverge  widely,  being  drawn  asunder  by  the 
abductors,  returning  during  expiration.       In  vocalisation  they 
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are  brought  closely  together  by  means  of  the  adductors.  In 
coughing  there  is  a  closure  of  the  glottis  and  a  sudden  opening 
of  it.  If  the  patient  cannot  speak  above  a  whisper,  or  if  there 
be  a  peculiar  tone  in  the  voice  or  cough,  while  the  vocal  cords 
present  their  normal  appearance,  then  there  must  be  some 
degree  of  paralysis,  which  may  be  unilateral  or  bilateral. 
There  may  be  aphonia  from  general  or  respiratory  weakness 
which  hardly  warrants  the  name  of  paralysis. 

Bilateral  paralysis  will  occur  usually  as  the  result  of  some 
affection  of  the  central  nervous  system,  cases  being  exceed- 
ingly rare  in  which  the  stems  of  both  pneumogastrics  or 
recurrents  have  been  interfered  with.  The  simplest  form  is 
where  the  loss  of  voice  is  due  to  hysteria  or  fright.  In  such 
cases  the  laryngoscope  shows  free  movement  of  the  cords 
during  respiration,  but  the  edges  do  not  come  together  closely 
in  vocalisation.  In  coughing,  however,  there  is  complete 
closure  of  the  glottis,  showing  that  there  is  no  true  muscular 
paralysis,  and  it  often  happens  that,  while  the  laryngoscope  is 
in  position,  the  patient  recovers  her  voice  on  being  suddenly 
asked  to  repeat  certain  words.  A  true  bilateral  paralysis  of 
the  muscles  of  the  larynx  generally  occurs  in  connection  with 
lesions  of  the  medulla  oblongata,  such  as  syphilitic  gummata, 
tumours,  and  the  later  stages  of  bulbar  paralysis  and  progres- 
sive muscular  atrophy.  It  is  usually  associated  with  paralysis 
of  the  tongue.  The  laryngoscope  shows  defective  mobility  of 
the  laryngeal  structures,  in  respiration,  coughing,  and  speaking. 
Diphtheria  is  also  sometimes  followed  by  paralysis  of  the 
larynx,  which  is  often  associated  with  paralysis  of  the  muscles 
of  the  fauces  and  may  be  inconsiderable  as  compared  with  the 
latter. 

A  number  of  cases  have  been  published  in  which  a  bilateral 
paralysis  of  the  abductors  of  the  cords  (the  posterior  crico- 
arytenoid muscles)  has  been  asserted.  It  appears  that  both 
in  unilateral  and  bilateral  paralysis  the  abductors  are  usually 
earlier  affected  than  the  adductors,  and  they  may  be  alone 
paralysed.  In  this  case  the  unopposed  adductors  produce  a 
progressive  narrowing  of  the  glottis  and  increasing  laryngeal 
obstruction.  At  first  the  obstruction  may  be  paroxysmal  and 
resemble  spasm  of  the  glottis,  but  it  afterwards  becomes  more 
or  less  persistent  and  regularly  increases  in  degree.  There 
may  even  be  spasm  where  one  laryngeal  nerve  is  interfered 
with  by  aneurysm  (Johnson,  Schnitzler),  this  pointing  to  reflex 
paralysis  of  the  abductors  or  stimulation  of  the  adductors. 
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Unilateral  paralysis  is  of  more  frequent  occurrence  and  is  due 
to  interference  on  one  side  with  the  nerves  supplying  the  larynx. 
These  nerves  are  the  superior  laryngeal  and  the  recurrent  laryn- 
geal. The  former  supplies  very  few  muscles,  the  crico-thyroid, 
and  more  doubtfully  the  muscles  which  depress  the  epiglottis 
during  deglutition.  It  also  supplies  sensory  fibres  to  the 
upper  part  of  the  larynx.  When  its  stem  is  interfered  with 
there  is  defective  sensation  and  paralysis  of  the  muscles  which 
act  on  the  epiglottis  during  deglutition.  Interference  with  the 
stem  of  this  nerve  is  so  rare  that  it  requires  no  further  con- 
sideration. The  inferior  or  recurrent  laryngeal  nerve  is  by  no 
means  unfrequently  interfered  with,  especially  by  aneurysms  of 
the  aorta  which  are  liable  to  stretch  the  nerve  on  the  left  side. 
The  right  recurrent  nerve,  curving  round  the  subclavian  artery, 

comes  very  near  the  apex  of  the  lung, 
and  it  is  said  to  be  frequently  affected 
in  phthisis  pulmonalis,  the  pleurisy 
which  is  incident  to  this  disease  ex- 
tending and  setting  up  inflammation 
in  the  nerve  ;  but  the  frequenc}^  of  this 
occurrence  has  probably  been  exagger- 
ated. Paralysis  of  the  recurrent  may 
also  be  due  to  enlargement  of  the 
thyroid  from  goitre  or  cancer,  to  can- 
cer of  the  oesophagus,  to  tumours  in 
the  mediastinum  ;  or  these  conditions, 
as  well  as  aneurysm,  may  give  rise  to 
bilateral  paralysis,  although  this  is 
rare.  The  regular  unilateral  paralysis 
may  be  complete  or  incomplete.  It  is 
to  be  remembered  that  the  muscles  of 
the  larynx  consist  mainly  of  the  ad- 
ductors which  close  the  glottis  and 
the  abductors  which  open  it.  During 
normal  and  especially  deep  inspira- 
tion, the  abductors  open  the  glottis  widely ;  during  phona- 
tion  the  adductors  close  it.  If  there  be  complete  paralysis 
of  the  one  recurrent  (usually  the  left)  then  the  cord,  being 
acted  on  by  neither  set  of  muscles,  remains  in  the  position 
which  it  assumes  in  the  dead  body  (the  cadaveric  position). 
The  arytenoid  cartilage  and  the  cord  remain  motionless  both 
in  inspiration  and  phonation  (see  Figs.  55  and  b^),  while  the 
cord  of  the  other  side  moves  freely.     During  phonation,  the 


Fig.  55. — Paralysis  of  left  re- 
current nerve.  Image  during 
inspiration— the  left  cord  in  the 
cadaveric  position.  (Sir  Morell 
Mackenzie.) 


Fig.  56. — Paralysis  of  left  re- 
current nerve.  Image  during 
phonation — left  cord  in  cada- 
veric position.  (Sir  Morell 
Mackenzie.) 
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sound  cord  comes  forward  to  the  middle  line  or  projects  beyond 
it,  and  may  be  carried  so  much  beyond  the  middle  line  as 
to  meet  the  paralysed  one,  the  cartilages  partly  overlapping, 
particularly  when  a  high  note  is  sounded.  When  the  para- 
lysis is  incomplete  there  is  diminished  movement  of  the  glottis. 
The  paralysis  is  sometimes  incomplete  in  respect  that  it  affects 
certain  muscles  more  than  others;  and  it  appears,  for  some 
unknown  reason,  that  the  fibres  of  the  nerve  which  supply  the 
abductors  are  more  frequently  paralysed  than  those  which 
supply  the  adductors.  As  a  result,  the  adductors  act  continu- 
ally without  opposition  and  retain  the  cord  of  the  affected  side 
in  the  position  of  phonation.  In  that  case  the  two  cords 
will  go  closely  together  during  phonation,  but  the  affected  one 
will  not  retire  during  inspiration. 

The  voice  and  cough  are  often  greatly  altered  in  these 
various  affections  of  the  muscles.  Most  characteristic  is  the 
loud  clanging  cough  met  with  in  many  cases  of  aneurysm.  As 
the  glottis  closes  imperfectly  the  patient  uses  very  forcible  ex- 
pirations in  his  coughing,  and  there  is  a  great  rush  of  air 
through  the  glottis.  As  the  unaffected  cord  is  rendered  tense, 
a  loud  tone  is  produced,  but  it  is  of  an  impure  character,  giving 
the  peculiar  clang  to  the  cough.  As  the  cord  on  the  affected 
side  does  not  retire  in  inspiration,  but  retains  the  cadaveric 
position,  or  may  even  be  in  the  position  of  phonation,  there  is 
always  a  certain  obstruction,  during  inspiration,  which  gives 
rise  to  a  stridulous  sound.  The  voice  is  sometimes  reduced  to 
a  whisper,  but  more  frequently  it  has  a  peculiar  clanging  sound, 
being  very  imperfectly  under  the  command  of  the  patient, 
sometimes  suddenly  assuming  the  falsetto  character. 

It  is  to  be  remembered  that  the  movements  of  the  cords 
may  be  curtailed  by  purely  mechanical  interference  with  the 
parts.  Thus  thickening  and  induration  of  the  mucous  mem- 
brane in  chronic  catarrh  or  tuberculosis  may  cause  undue 
rigidity  of  the  cartilages.  There  is  sometimes  also  an  anchylosis 
of  the  crico-arytenoid  articulation  which  may  closely  imitate  a 
paralysis. 

Spasm' of  the  glottis  or  laryngismus  stridulus,  which  is  com- 
paratively frequent  in  children  and  may  complicate  bronchitis, 
whooping  cough,  etc.,  scarcely  calls  for  special  notice  here.  The 
condition  seldom  admits  of  observation  with  the  laryngoscope, 
and  is  sufficiently  indicated  by  the  difficulty  of  respiration  and 
the  stridulous  sound  which  accompanies  it.  A  more  or  less 
permanent  stridor  may  occur  in   obstruction  of  the   glottis 
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by  tumours  or  swellings  in  the  larynx ;  and  it  is  to  be  borne 
in  mind  that  in  cases  where  there  is  already  considerable 
obstruction,  it  not  uncommonl}^  happens  that  spasm  comes  on 
and  renders  the  obstruction  complete,  sometimes  with  fatal 
results,  if  tracheotomy  be  not  resorted  to. 

III.     EXAMINATION  OF  THE  NARES— RHINOSCOPY. 

The  examination  of  the  nares  is  made  from  the  front  or 
from  behind,  hence  anterior  and  posterior  Rhinoscopy.  The 
cavities  of  the  nose  are  difficult  of  investigation,  only  imperfect 
views  being  obtainable  either  from  the  front  or  behind. 

Anterior  FJiinoscopy. — By  this  term  is  meant  the  examination 
of  the  nares  through  the  nostrils.  For  the  illumination  of  the 
parts  similar  methods  are  used  to  those  employed  in  laryngos- 
copy, the  principal  apparatus  being  a  large  circular  reflector. 
In  order  to  illuminate  the  parts  the  nostrils  have  to  be  dilated 
by  a  speculum  or  spatula.  It  should  be  remembered  that  it  is 
only  the  nostrils  which  are  to  be  dilated,  and  hence  the 
speculum  should  not  be  introduced  more  than  half  an  inch. 
After  introduction  the  blades  are  separated  by  a  screw  or 
spring  according  to  the  form  of  speculum  used.  Fraenkel's  is 
an  excellent  form,  which  works  with  a  screw,  and  Thudichum 
another  form  working  with  a  spring.  The  nostrils  having 
been  dilated  as  much  as  possible  without  hurting  the  patient, 
the  light  is  directed  into  the  nasal  cavities.  The  position  of 
the  patient  and  observer  is  shifted  as  required  in  order  to  bring 
into  view  various  parts  of  the  nares. 

The  image  brought  into  view  is  not  usually  very  extensive. 
The  septum  will  be  seen,  frequently  bulged  to  one  side.  The 
anterior  extremity  of  the  inferior  turbinated  bone  and  the 
inferior  meatus  are  directly  in  the  line  of  vision.  By  moving 
the  head  the  middle  and  superior  turbinated  bones  may  come 
into  view. 

As  most  of  the  parts  are  covered  with  a  very  spongy  mucous 
membrane,  richly  supplied  with  blood-vessels,  they  are  liable 
to  temporary  swellings  from  turgescence.  This  accounts  for 
the  varying  degrees  of  freedom  of  the  nares  which  may  change 
from  hour  to  hour,  and  accounts  also  for  the  frequent  stoppage 
of  the  nostrils  in  acute  catarrh.  The  turgescent  erectile  tissue 
may  be  rendered  anaemic  by  the  application  of  a  5  per  cent, 
solution  of  cocaine,  applied  in  the  form  of  spray  or  by  means 
of  a  brush  or  a  piece  of  cotton  wool  rolled  round  a  probe. 
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This  will  reduce  the  bulk  of  the  parts,  and  often  improves  the 
view  very  greatly. 

Posterior  Rhinoscopy, — This  is  the  examination  of  the  nares 
from  behind  by  means  of  a  mirror  inserted  behind  the  uvula 
and  soft  palate.  The  arrangements  as  to  light  are  similar  to 
those  in  laryngoscopy.  The  mirror  is  also  similar  but  smaller 
in  size.  It  should  be  about  half  an  inch  in  diameter,  and  the 
stem  may  be  curved  so  as  to  follow  the  line  of  the  tongue. 
The  mirror  is  to  be  introduced  so  that  it  will  have  its  surface 
looking  upwards  and  forwards  instead  of  downwards  and  for- 
wards, as  in  the  case  of  the  laryngeal  mirror.  The  patient  having 
been  placed  with  his  head  shghtly  depressed,  is  asked  to  open 
his  mouth.  The  light  is  then  directed  towards  the  fauces. 
The  tongue  is  not  protruded,  but  it  has  to  be  depressed  as 
thoroughly  as  possible.  This  may  be  done  with  a  tongue- 
depressor,  but  it  can  often  be  effected  by  the  stem  of  the 
mirror.  The  mirror  after  being  heated  is  carefully  introduced, 
and  so  placed  that  it  lies  between  the  dorsum  of  the  tongue 
and  the  posterior  wall  of  the  naso-pharynx,  behind  the  uvula. 
The  stem  emerges  at  the  angle  of  the  mouth,  and  is  steadied 
by  resting  there. 

The  difficulties  in  this  examination  are  chiefly  the  tendency 
to  retching,  and  the  intervention  of  the  soft  palate  and  uvula 
between  the  mirror  and  the  nares.  The  sensitiveness  of  the 
parts  may  be  reduced  by  brushing  them  with  a  5  or  10  per 
cent,  solution  of  cocaine.  As  to  the  soft  palate,  it  is  natural 
when  the  mouth  is  open  for  one  to  close  the  posterior  nares 
and  breathe  through  the  mouth,  and  in  that  case  the  view  is 
completely  closed  by  the  soft  palate  being  carried  to  the 
posterior  wall  of  the  pharynx.  The  patient  must  be  asked  to 
breathe  through  the  nose.  If  he  finds  difficulty  in  doing  so  he 
may  be  asked  to  emit  a  nasal  sound  such  as  the  French  en^ 
which  will  cause  the  palate  to  droop.  If  there  be  still  diffi- 
culty, he  may  be  asked  to  make  short  panting  breaths,  paying 
attention  to  the  movements  of  the  chest  and  abdomen  and 
not  to  the  throat.  (Spencer  Watson.)  It  is  sometimes  neces- 
sary to  raise  the  palate  and  bring  it  forward  by  means  of  a 
hook.  Various  forms  of  palate  hooks  have  been  devised,  but  a 
convenient  and  ready  method  is  to  tie  forward  the  palate  by 
means  of  a  cord.  A  cord  (that  sold  as  stay-laces  is  suitable) 
is  steeped  in  gum  mucilage  and  then  dried.  Being  stiff  and 
yet  flexible,  a  loop  can  be  passed  from  before  backwards  along 
the  floor  of  the  nares  till  it  appears  behind  the  palate,  when  it 


416  EXAMINATION  OF  THROAT. 

can  be  seized  by  forceps  and  drawn  out  of  the  mouth.  The 
two  ends  can  then  be  drawn  firmly  forward  so  as  to  carry  the 
palate  in  the  loop.  Before  using  any  form  of  hook  cocaine 
should  be  applied  to  the  parts. 

The  mirror  having  been  introduced  it  will  be  varied  in 
position  so  as  to  bring  into  view  various  parts  of  the  nares. 
The  images  thus  obtained  piecemeal  will  be  made  up  into  a 
picture  in  the  mind  of  the  observer.  Under  favourable 
circumstances  the  parts  seen  will  be  the  soft  palate  in  profile, 
the  septum  bounding  the  cavity  internally,  and  the  prominent 
orifice  of  the  Eustachian  tube  bounding  it  externally,  these 
parts  being  yellowish  in  colour.  Between  them  is  the  passage 
of  the  nares  in  which  the  posterior  extremities  of  the  tur- 
binated bones  are  visible,  the  middle  and  inferior  most  dis- 
tinctly, the  superior  in  the  distance  obscurely.  It  must  be 
confessed  that  the  examination  is  often  difficult  and  the 
results  unsatisfactory.  As  in  the  case  of  the  laryngoscope  the 
student  should  begin  by  practising  on  himself,  and  he  may 
use  similar  methods. 

Rhinoscopy  will  be  called  for  when  the  existence  of  a 
chronic  discharge  from  the  nares,  or  a  persistent  obstruction, 
directs  special  attention  to  these  parts.  Sometimes,  also,  the 
condition  of  the  openings  of  the  Eustachian  tubes  in  deafness 
may  be  discovered  by  means  of  rhinoscopy.  When  a  view  of 
the  nares  is  obtained  it  may  be  possible  to  observe  any  undue 
redness,  or  thickening  of  the  mucous  membrane,  the  existence 
of  ulcers,  the  proximate  source  of  discharges,  etc.  The  exist- 
ence and  exact  seat  of  polypi,  which  frequently  obstruct  the 
passage,  may  also  be  discovered  by  this  means. 

The  laryngoscope  as  a  practical  instrument  was  worked  out  by  Czermak, 
whose  original  work  on  the  subject  bears  date  March,  1858.  Many  attempts, 
more  or  less  successful,  had  been  made  to  illuminate  and  examine  the 
larynx,  an  account  of  which  will  be  found  in  Sir  Morell  Mackenzie's  manual ; 
but  it  was  not  till  Czermak  took  the  matter  in  hand,  with  the  laryngeal 
mirror  devised  by  Signor  Garcia,  that  the  laryngoscope,  as  we  now  know  it, 
came  into  existence. 

The  most  complete  English  work  on  these  subjects  is  Sir  Morell  Mackenzie's 
'*  Manual  of  Diseases  of  the  Throat  and  Nose,"  2  vols.,  London,  1880-84: 
this  author  has  also  written  the  article  on  the  larynx  in  "Reynold's  System 
of  Medicine,"  Vol.  III.,  and  monographs  on  several  departments  of  the 
subject.  -Lennox  Browne  has  a  general  work  entitled  "  The  Throat  and  Nose 
and  their  Diseases,"  London,  1890,  which  is  illustrated  by  numerous  coloured 
lithographs.  This  author  has  also  i^ublished  in  conjunction  with  Emil 
Behnke,  two  works  chiefly  connected  with  singing,  namely,  * '  Voice,  Song, 
and  Speech,"  London,  1884,  and  "The  Child's  Voice,"  London,  1885. 
Behnke  has  also  a  book  on  the  mechanism  of  the  human  voice. — There  are 
several  important  works  by  J.  Solis  Cohen  of  New  York. — Prosser  James  has 
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a  small  work  on  the  laryngoscope  ;  while  Sir  G.  Duncan  Gibb's  book,  which 
led  the  way  among  works  of  this  description,  retains  a  permanent  value. 
Excellent  works  by  American  writers  on  diseases  of  the  nose  and  throat  are 
those  of  Sajous,  Philadelphia,  1888,  and  Bosworth,  New  York,  1889. 

The  principal  systematic  works  in  German  are  those  of  Stoerk,  Tobold, 
Voltolini,  Tiirck,  and  Schnitzler,  and  the  article  on  the  Larynx  in  Ziems- 
sen's  Encyclopaedia.  Schnitzler  has  an  Atlas  of  Laryngology  and  Rhinology 
in  course  of  publication.— In  French,  the  works  of  Mandl  and  Fauvel  are 
the  chief. — A  work  by  Gottstein  on  diseases  of  the  larynx  has  been  translated 
by  M 'Bride,  Edin.,  1885. 

There  are  numerous  works  on  special  departments  of  the  subject  such  as 
tumours  and  paralysis  of  the  vocal  cords.  On  the  former,  the  works  of 
Butlin,  "On  malignant  Disease  of  the  Larynx,"  London,  1883;  Bruns,  "Die 
Laryngotomie,"  Berlin,  1878;  and  Sir  Morell  Mackenzie's  manual  may  be 
named.     In  the  last  mentioned  a  full  literature  of  the  subject  is  given. 

Paralysis  of  the  cords  is  very  fully  treated  in  Mackenzie's  manual  and 
Stoerk's  "  Klinik,"  Stuttgart,  1880. — Paralysis  of  the  abductors  is  specially 
discussed  by  Semon  in  two  articles  in  the  "  Clinical  Society's  Transactions,"" 
Vols.  XI.  and  XII.,  London,  1878  and  1879. — The  subject  of  paralysis  in  gen- 
eral is  also  discussed  in  the  "  Transactions  of  the  International  Medical  Con- 
gress," Vol.  III.,  London,  1881. 

Diseases  of  the  nose  have  of  late  attracted  special  attention.  In  addition 
to  the  works  of  Sajous,  Browne,  and  Mackenzie  mentioned  above,  there  are ; — 
Spencer  Watson,  "  Diseases  of  the  Nose  and  its  accessory  Cavities,"  London, 
1890. — Ball,  "Diseases  of  the  Nose  and  Naso-Pharynx,"  London,  1890. — 
Greville  Macdonald,  "  On  the  respiratory  functions  of  the  Nose,  and  their 
relation  to  certain  pathological  conditions,"  London,  1891. — Schech,  "Dis- 
eases of  the  Mouth,  Throat,  and  Nose,"  translated  by  Dr.  Blaikie,  Edin.,, 
1886. — Baber,  "  Guide  to  the  Examination  of  the  Nose,"  London,  1886. 
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CHAPTER  XL 
DISOEDEES   OF  THE   DIGESTIVE   SYSTEM. 

THE  Digestive  Functions  are  often  deranged  in  a  great 
many  diseases  of  a  general  nature,  as  well  as  in  local 
affections  of  the  organs  themselves ;  an  inquiry  into  their 
state  becomes  thus  an  important  part  in  nearly  every  case 
as  a  matter  of  diagnosis,  while  the  prognosis  and  treatment 
often  turn  even  more  particularly  on  this  investigation. 
Fevers  and  acute  inflammations  of  nearly  every  kind  affect 
the  digestive  functions  more  or  less  seriously  ;  many  cerebral 
and  other  nervous  disorders  likewise  do  so ;  various  general 
constitutional  diseases,  such  as  anaemia,  Addison's  disease, 
leukaemia,  etc.,  also  disturb  them  more  or  less  profoundly. 
Affections  of  the  kidney,  uterine  disorders,  and  pregnancy, 
frequently  declare  themselves  first  by  reflex  vomiting.  Dis- 
eases of  the  oesophagus,  stomach,  bowels,  liver,  pancreas, 
peritoneum  and  mesenteric  glands,  necessarily  derange  the 
functions  with  which  they  are  so  closely  concerned ;  local 
affections  of  the  digestive  organs  may  be  primary,  or  they 
may  be  due  to  mischief  in  contiguous  parts  (aneurysms, 
abdominal  tumours,  etc.). 

This  complexity  in  the  etiology  of  digestive  disorders  neces- 
sitates a  very  careful  investigation  of  the  different  groups  of 
symptoms;  each  particular  disorder  has  often  to  be  scrutinised 
in  respect  of  the  duration,  the  proximate  cause,  the  association, 
and  the  relative  date  of  the  symptom  in  question. 

The  appetite  is  usually  more  or  less  impaired  (anorexia)  in  all 
serious  diseases,  especially  in  those  with  high  fever  or  other 
acute  symptoms,  and  in  many  of  those  which  involve  the 
digestive  organs  in  a  direct  manner.  We  should  ascertain 
the  habitual  character  of  the  appetite  in  health  ;  we  also 
inquire  whether  there  is  any  remaining  desire  for  particular 
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kinds  of  food,  and  what  these  are,  whether  the  appetite  is 
capricious  as  to  special  kinds  of  food  or  abnormal  articles, 
or  at  particular  times  ;  whether  the  loss  of  appetite  is  asso- 
ciated with  nausea  or  loathing  of  food ;  and  whether  actual 
sickness  and  vomiting  occur  on  attempting  to  overcome  this 
repugnance.  Many  influences  not  usually  thought  of  as 
diseases  are  often  at  work  in  causing  impaired  appetite ; 
grief  or  anxiety  and  depression  of  spirits,  want  of  variety 
in  the  food  or  want  of  company  at  meal  times,  want  of  fresh 
air  and  exercise,  and  the  use  of  certain  drugs,  including  opium, 
chloral,  and  alcohol  (even  in  medicinal  doses),  are  often  respon- 
sible for  the  absence  of  appetite  complained  of  by  our  patients. 

In  some  forms  of  nervous  disease  there  is  an  inordinate 
appetite  (boulimia  or  bulimia)  arising  from  a  sense  of  want 
or  emptiness^  very  soon  even  after  a  meal :  certain  forms 
of  indigestion  are  likewise  characterised  by  a  sense  of  spurious 
hunger.  In  diabetes  also  the  appetite  is  sometimes  excessive. 
In  certain  states  of  bodily  and  mental  disorder  an  unnatural 
appetite  (pica)  for  the  most  extraordinary  articles  may  some- 
times be  noticed;  this  may  be  found  at  times  in  chlorosis, 
pregnancy,  and  insanity.     (Compare  Chapter  viii.,  p.  320.) 

Thirst  is  a  very  frequent  complaint  in  all  diseases  associated 
with  much  pyrexia  ;  in  such  cases,  notwithstanding  the  quan- 
tity of  fluid  consumed,  the  urine  is  usually  scanty.  In  several 
forms  of  dyspepsia  and  gastric  derangement  also,  the  presence 
of  thirst  is  a  frequent  symptom,  and  in  such  cases  the  urine 
may  be  abundant  although  otherwise  normal.  When  from 
any  cause  vomiting  is  excessive  there  is  apt  to  be  much  thirst 
superinduced.  With  great  loss  of  fluid  by  diarrhoea  and  in  loss 
of  blood  thirst  also  occurs.  Particular  articles  of  diet  (salt  fish, 
etc.)  often  cause  temporary  thirst,  and  the  use  or  abuse  of 
alcohol  is  frequently  followed  by  more  or  less  thirst  and 
dryness  of  the  throat,  especially  in  the  morning.  In  certain 
forms  of  Bright's  disease,  and  also  very  notably  in  diabetes, 
the  complaint  of  thirst  often  directs  our  attention  to  the 
examination  of  the  urine,  and  in  such  cases  a  large  con- 
sumption of  fluid  is  usually  found  to  be  associated  with 
frequent  micturition  and  the  passing  of  a  large  quantity 
of  urine;  the  further  examination  brings  out  abnormalities 
in  the  specific  gravity,  and  usually  also  as  regards  the  pre- 
sence of  albumen  or  sugar.  Some  medicines,  opium  and 
very  specially  belladonna,  are  apt  to  cause  dryness  in  the 
mouth  and  throat  with  a  sense  of  thirst. 
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THE  STATE   OF  THE   TONGUE. 

This  affords  valuable  indications  respecting  the  digestive 
functions,  especially  when  the  disorder  there  is  due  to  the 
influence  of  constitutional  disturbance  from  febrile  or  inflam- 
matory disease.  Indeed,  the  progress  of  a  febrile  attack  can 
often  be  traced  both  in  its  increase  and  decline  by  corre- 
sponding changes  in  the  state  of  the  tongue.  Its  importance 
in  this  respect  has  been  recognised  from  the  earliest  times. 
(Many  points  bearing  upon  the  tongue  have  been  already 
discussed  in  connection  with  taste  and  nervous  disturbance, 
see  pp.  186,  200,  221.) 

Coating  and  Dryness  of  the  Tongue. — Much  attention 
has  been  directed  of  late  to  the  cause  and  significance  of  these 
old  signs  of  disorder  :  the  recent  investigations  of  Dr.  Dickin- 
son seem  to  have  put  the  matter  on  a  surer  footing,  by 
combining  microscopic  investigations  of  the  condition  with 
clinical  signs  and  experience.  The  microscopic  examination 
consisted  in  making  actual  sections  of  the  tongue  in  difl'erent 
states,  and  this  explains,  so  far,  the  differences  obtained  b}^ 
him  from  those  based  on  mere  scrapings  of  the  surface. 

A  slight  coating  on  the  tongue  in  the  morning  is  almost 
habitual,  even  in  perfect  health,  and  the  loss  of  this  and  the 
change  in  the  appearance  of  the  tongue  after  breakfast,  has 
been  supposed  to  result  from  the  mechanical  influence  of 
the  food  and  fluid,  combined  with  the  friction  and  move- 
ments of  the  tongue.  Scrapings  of  the  tongue  in  grave 
disease  have  been  found  to  consist  largely  of  the  debris  of 
food  and  of  vegetable  parasites ;  and  the  growth  of  these  was 
regarded  as  being  directly  favoured  by  the  fluids  used  as 
food  in  cases  of  this  class,  and  by  the  absence  of  the  friction  of 
the  tongue  required  in  the  mastication  of  solids,  and  by  the 
general  quiescence  of  the  organ  in  grave  illness.  Again,  the 
influence  of  breathing  with  an  open  mouth,  from  disease  of  the 
respiratory  organs,  or  from  the  nervous  disturbance  of  fevers 
and  comatose  states,  was  supposed  to  account  for  the  dryness 
of  the  tongue  and  of  its  coating  found  in  these  states.  The 
unilateral  coating  on  the  tongue  occurring  on  the  side  of  the 
mouth  aff'ected  with  pain,  or  neuralgia,  or  paralysis  has  been 
explained  as  the  simple  result  of  the  mastication  not  going  on 
at  the  tender  or  weak  side.  All  these  considerations  tended 
to  lessen  the  significance  of  these  altered  states  of  the  tongue 
as  an  indication  of  constitutional  disturbance ;  but  while  ad- 
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mitting  the  operation  of  these  causes  it  is  clear  that  something 
more  is  at  work.  Dr.  Dickinson  shows  that  the  coating  is  only 
in  part  of  parasitic  nature,  and  that  the  sodden  epithelium, 
with  a  white  appearance,  or  the  dried  epithelium,  with  a 
brown  appearance  (both  resulting  from  physical  conditions) 
are  very  important  elements,  particularly  as  in  febrile  cases  a 
distinct  increase  of  epithelial  growth  can  be  traced  beneath  the 
cells  on  the  surface.  An  increased  length  of  the  hypertrophied 
filiform  papillae  allows  them  to  entangle  more  of  the  elements 
of  the  coating,  while  an  overproduction  of  cells  goes  on  with  the 
disease,  and  an  undue  retention  also  results  from  the  absence 
of  solid  food  and  of  the  friction — conditions  which  likewise 
favour  parasitic  growths. 

The  dryness  of  the  tongue  is  regarded  by  Dr.  Dickinson, 
with  much  appearance  of  truth,  as  due  to  the  diminution  or 
absence  of  the  salivary  secretion,  and  this  again  as  due  to 
grave  constitutional  states.  In  following  his  classification 
of  tongues  it  is  important  to  notice  that  he  draws  a  distinction 
between  a  "  coated  "  and  a  ''  furred  "  tongue,  coating  and  fur 
having  hitherto  been  used  in  this  connection  as  virtually 
synonymous.  The  word  "coating,"  with  a  whitish  or 
brownish  material,  is  beyond  the  risk  of  being  misunderstood  ; 
and  the  accumulation  of  this,  as  if  successive  laj^ers  of  white 
plaster  had  been  added,  gives  a  clear  meaning  to  his  term 
"  plastered.''  By  "  furred,"  he  refers  rather  to  the  roughness 
due  to  elongated  or  prominent  papillae,  with  or  without  coat- 
ing, such  roughness  being,  in  his  view,  more  properly  suggested 
by  the  minute  points  actually  seen  in  the  surface  of  a  fur. 

He  says : — ''  The  classification  may  be  thus  sketched.  First  comes 
the  condition  of  health,  rather  a  variable  standard — an  average  state 
rather  than  an  absolute  one.  Next  come  the  stages  of  addition  ;  then 
those  of  subtraction.  In  the  stages  of  addition  the  epithelium  increases 
more  and  more,  and  finally  acquires  a  superstructure  largely  composed 
of  foreign  material.  This  is  the  maximum  of  clothing  :  it  is  succeeded  by 
a  process  of  divesture,  under  which  the  tongue  may  become  not  only 
naked  but  flayed. 

'*In  detail,  the  first  stage  is  where  the  papillse  are  separately  capped 
with  a  minute  white  patch  which  consists  mainly  of  horny  epithelium  ; 
this  tongue  I  call  stippled  or  dotted.  As  the  covering  increases  the  spots 
coalesce,  cease  to  be  discrete  and  become  confluent,  or  at  least  appear  so 
to  the  naked  eye.  To  this  degree  the  term  coated  is  applied  as  indicat- 
ing continuity.  The  increased  growths  on  the  papillae  form  the  larger 
proportion  of  the  surface,  the  intervals  are  more  or  less  filled  up  by  the 
deeper  variety  of  epithelium  and  adventitious  matters.  The  coat  attains 
its  highest  development  in  what  may  be  conveniently  designated  as  the 
plastered  tongue,  of  which  the  covering  is  thick,  uniform  and  conspicuous, 
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and  often  looks  as  if  laid  on  with  a  trowel.  The  termfurred  is  restricted 
to  another  acquirement — elongation  of  the  papillae,  which  remain  sep- 
arate from  each  other,  at  least  at  their  extremities,  so  as  to  give  a  shaggy 
look,  or  one  suggestive  of  coarse  hair  or  fur.  The  last  stage  of  increase, 
one  which  may  succeed  upon  the  furred  tongue,  or  ensue  without  its  in- 
tervention upon  the  coated  or  plastered,  is  where  the  papillae  are  con- 
cealed by  an  incrustation  usually  dark  and  dry,  bj^  which  the  surface  is 
overlaid.  From  this,  as  the  climax  of  addition,  the  scale  descends 
through  processes  of  subtraction.  The  accumulation  comes  off  to  expose 
either  a  normal  surface  or  one  which  is  imperfect :  the  former  generally 
when  the  crust  shelves  off  gradually,  the  latter  when  it  breaks  away 
abruptly.  Irrespective  of  the  formation  and  removal  of  crust,  there  are 
other  modes  of  waste  and  defective  growth  by  which  the  surface  of  the 
tongue  is  swept  clean,  and  its  coverings  attenuated  or  even  abolished  in 
parts,  so  that  these  become  absolutely  skinless.  We  now  have  the 
several  forms  of  the  red,  denuded,  and  raw  tongue,  and  with  these  the 
scale  finishes. "     His  classification  is  as  follows  : — 

I.  Healthy  :  Moist. 
II.  Stippled  :  Moist  ; 
Dky. 

III.  Stippled  -\-  Coated  ;  Moist  :  Coat  continuous  in  parts  ; 

Dry. 

IV.  Coated  White,  Moist  ;  Coat  continuous  ; 

,,  ,,        Dry  :  Coat  continuous. 

V.  Strawberry  :  Coated  -f  injected,  especially  showing  in  fungiform 

papillse. 
VI.   White,  Plastered  ;  Thick  uniform  coat,  abrupt  and  striking. 
VII.   Furred  or  Shaggy,  Moist  ;  Greatly  elongated  papillae  ; 

Dry. 
VIII.   Encrusted,  Dry,  Be  own  ;  Thick  felted  dry  coat  over  papilla?. 
IX.  Furred  or  Encrusted  Becoming  Bare  :  generally  dry. 

X.  Denuded,  Red  ;  Absence  of  normal  covering. 
XI.  Red,  Smooth,  Dry,  Membranous  Covering. 
XII.  Cyanosed. 

The  presence  of  a  coating  on  the  tongue  should  be  described  as  to  its 
extent,  whether  the  edges  and  tip  are  clean,  and  as  to  the  colour  and 
thickness  of  the  coating,  which  is  sometimes  very  dense  or  "plastered'' 
looking. 

Different  from  the  ordinary  coatings  due  to  general  or  digestive  dis- 
order, although  at  times  associated  with  them,  are  the  white  soft 
patches  of  Mnrjuet  (Parasitic  stomatitis  or  Aphtha?,  popularly  known  as 
*' Thrush,"  "Frog,"  etc.);  these  are  often  seen  in  the  mouths  of 
children,  especially  those  who  are  fed  artificially  ;  but  they  may  like- 
wise occur  in  others,  and  also  in  adults,  suffering  from  chronic  diarrh(jea 
and  exhausting  diseases  approaching  a  termination  ;  these  white  spots 
and  patches  are  found  likewise  on  the  nuTcous  membrane  of  the  cheek 
and  throat ;  they  are  due  to  the  presence  of  a  vegetable  parasite 
(Oidium  albicans,  see  Fig.  57),  which  may  be  seen  with  the  microscope, 
after  removing  such  spots  with  the  point  of  a  knife  and  digesting  them 
in  liquor  potassa?.  (For  distinction  from  white  diphtheritic  patches, 
see  Chapter  x. ,  p.  398. ) 

Very  much  rarer  than  this  is  the  presence  of  blackness  in  the  tongue, 
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associated  with  pigmented  papillae  or  with  hypertrophy  of  the  filiform 
papillae  and  the  presence  of  micro-organisms  diftering  from  the  ordinary 
Leptothrix  buccalis.  The  dark  streaks  on  the  mucous  membrane  of  the 
tongue,  cheek,  and  lips  observed  in  Addison's  disease,  are  local  mani- 
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■Oidium,  Albicans,  the  vegetable  parasite  of  Muguet 
or  Thrush.    (Reduced  from  Ch,  Robin.) 


festations  of  a  general  pigmentation.  Adventitious  pigmentation  of  the 
coating  of  the  tongue  from  sweetmeats,  liquorice,  aniline  pencils,  etc., 
must  be  remembered,  and  the  use  of  iron  and  wine,  tannic  acid,  and  some 
other  medicines  often  give  rise  to  black  colouration,  usually  of  a  patchy 
character.     Wilful  deception  may  also  explain  the  blackness. 

7^he  dryness  of  the  tongue  may  be  tested  by  applying  the  tip  of  the 
finger  to  it  as  well  as  by  looking  at  it.  The  dryness  may  exist  either 
with  or  without  coating.  In  advancing  typhus,  pneumonia,  surgical 
fever,  etc.,  we  often  find  the  tongue  becoming  dry,  brown  and  hard,  so 
as  to  be  not  unlike  roasted  leather.  Along  with  this  we  often  see 
sordes  on  the  gums  and  teeth  :  this  dirty-looking  matter  consists  of 
epithelial  debris,  fragments  of  food,  and  parasitic  growths  all  mixed  up 
together,  sometimes  forming  distinct  crusts.  In  less  severe  or  in 
receding  forms  of  the  same  condition,  the  dorsum  may  be  dry  and  the 
edges  and  tip  somewhat  moist.  But  the  tongue  may  be  dry  in  whole  or 
in  part  without  much,  if  any  coating,  in  which  case  it  has  a  red  glazed 
appearance  ;  or,  if  some  parts  are  less  dry  than  others,  we  may  see 
streaks  here  and  there,  and  perhaps  small  patches  of  coating  on  the 
dorsum :  this  state  is  not  unfrequently  complicated  with  hacks  or 
cracks,  often  very  painful :  a  similar  condition  frequently  can  be  traced 
further  back  in  the  fauces. 

yjie  red  raw  tongue  is  seen  in  certain  febrile  states  (especially  enteric 
and  scarlet  fevers)  ;  this  may  succeed  the  intensely  coated  condition 
already  referred  to,  the  whole  coating  sometimes  disappears  with  great 
quickness,  leaving  a  very  red  surface  exposed  with  or  without  a  thin 
dry  red  membrane  stretched  over  it.  This  sudden  desquamation  is  not 
usually  so  favourable  as  a  more  gradual  cleaning.  This  red  raw  tongue, 
in  such  a  case,  may  become  very  dry  and  glazed  in  the  further  progress 
of  the  fever. 

The   ''Strawberry  tongue  ^^  is  characterised  by  great  distinctness  of 
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the  papillae,  associated  with  considerable  redness,  and  not  unfrequently 
with  thick  white  fur  in  adjacent  parts.  This  strawberry  tongue  is  com- 
mon in  scarlet  fever,  not  usually  at  the  very  beginning,  but  after  some 
days'  continuance  of  the  fever.  An  appearance  closely  resembling  it 
may  also  be  found  in  cases  of  simple  digestive  disorder. 

The  saliva  is  often  diminished  in  acute  febrile  disorders, 
giving  rise  to  dryness  of  the  tongue,  as  already  stated.  The 
secretion  is  lessened  also  by  many  emotional  causes  and  by 
some  local  nervous  affections.  Opium  and  belladonna  like- 
wise diminish  it.  The  secretion  is  increased  in  stomatitis :  it 
may  occur  without  any  obvious  cause,  but  local  irritants, 
teething,  or  the  action  of  medicines  (mercury,  iodide  of  potas- 
sium, jaborandi,  and  pilocarpine)  may  induce  it.  In  certain 
forms  of  inflammation  in  the  throat  profuse  salivation  (or 
ptyalism  or  sialorrhoea,  as  it  is  also  called)  may  occur.  Some- 
times the  increased  secretion  has  appeared  to  depend  on  an 
affection  of  the  pancreas,  or  to  be  one  of  the  nervous  dis- 
turbances of  pregnane}^ ;  but  in  other  cases  it  has  seemed 
purely  idiopathic,  occurring  without  inflammation  of  the  mouth 
and  without  any  other  disease  recognisable.  A  child  so  affected 
has  been  known  to  spit  up  an  ounce  or  two  of  natural  looking 
saliva  every  hour. 

Enlargement  of  the  circumvallate  papillce,  at  the  back  of  the 
tongue,  is  not  uncommon  in  cases  characterised  by  various 
dyspeptic  symptoms,  and  often  associated  with  a  pitted  con- 
dition of  the  tonsils  from  chronic  or  repeated  inflamma- 
tions. 

Little  blisters  on  the  tongue  (aphthae),  and  various  degrees  of 
ulceration,  supply  the  evidence  of  the  different  forms  or  degrees 
of  stomatitis  (vesicular,  ulcerative,  gangrenous),  or  the  little 
blisters  may  form  the  basis  for  the  parasitic  growths  of 
muguet :  these  inflammations  are  often  associated  with  saliva- 
tion, fo^tor,  and  much  febrile  disturbance. 

A  swollen,  sodden  appearance  of  the  tongue  with  very  distinct 
indentations  on  the  edges,  corresponding  to  the  teeth,  is  often 
found  in  naturally  flabby  tongues  and  in  cases  of  dyspepsia  of 
various  kinds,  including  those  connected  with  the  free  use  of 
alcohol.  Swelling  of  the  tongue  occurs  in  salivation  by  mer- 
cury ;  the  rest  of  the  mouth  participates  in  this  action  ;  the 
mucous  membrane  of  the  cheeks  opposite  the  molar  teeth 
should  also  be  examined ;  there  is  usually  a  well-marked 
"'  mercurial  foetor."  Iodide  of  potassium  also  causes  at  times 
swelling  and  salivation.     Glossitis  (from  these  or  other  causes) 
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may  lead  to  swelling  so  great  that  the  tongue  cannot  be  kept 
within  the  mouth. 

Swellings  under  the  tongue  (ranula),  and  hardness,  nodula- 
tion,  or  patches,  from  syphilis  and  cancer,  belong  rather  to 
surgery  than  medicine.  Occasionally  salivary  calculi  give  rise 
to  much  swelling  and  pain  in  this  situation. 
'  Nearly  all  of  these  last-named  alterations,  associated  with 
swelling  or  enlargement  of  the  tongue,  may  lead  to  difficulties 
in  speaking  and  swallowing  ;  they  sometimes  render  eating  or 
drinking  painful  or  impossible. 

Paleness  of  the  tongue  in  anaemia,  lividity  in  cyanosis,  coldness 
in  cholera  or  collapse,  and  patches  of  ecchymosis  in  purpura,  are 
further  points  of  an  obvious  character  which  should  be  noted 
when  present. 

Foeto7'  of  breath, — In.  examining  the  tongue  we  frequently 
detect  a  foulness  in  the  breath.  This  may  be  due  to  a  great 
variety  of  causes,  as  sore  throat,  rotten  teeth,  mercurial  or 
other  forms  of  stomatitis,  decomposing  particles  of  food  or 
blood  in  the  mouth  or  nose,  ozaena,  and  gangrene  of  the  lung ; 
by  closing  the  nose  and  mouth  alternately,  holding  the  breath, 
exploring  the  teeth  and  nostrils,  or  the  throat  and  mouth,  etc., 
we  can  sometimes  make  out  these  sources  of  foetor.  It  may, 
however,  arise  also  from  disorder  of  the  stomach  due  to  grave 
febrile  disorders,  to  prolonged  constipation  or  intestinal 
obstruction,  to  errors  in  diet,  to  particular  forms  of  dyspepsia 
with  foetid  eructations,  or  to  the  chronic  and  baneful  influence 
of  alcohol,  opium,  and  chloral.  Some  medicines  impart  a  dis- 
agreeable smell  to  the  breath.  Paraldehyde,  as  a  medicine, 
may,  after  a  single  dose,  impart  the  disagreeable  odour  to  the 
breath  which  occurs  in  those  who  are  constantly  soaking  in 
alcohol.  The  garlic  odour  of  bismuth  must  also  be  mentioned, 
as  it  is  apt  to  be  overlooked  owing  to  the  absence  of  smell  in 
the  medicine  itself :  it  is  not  always  present  during  the  use  of 
this  drug,  and  seems  due  to  the  occasional  presence  of  tellu- 
rium, in  certain  parcels,  as  an  impurity.  Various  drugs  like- 
wise affect  the  breath  from  their  volatility,  as  may  naturall}^ 
be  expected. 

VOMITING  AND  PAIN  IN  THE  STOMACH. 

Vomiting  should  be  considered  in  respect  of  what  appears 
to  be  its  immediate  cause  :  we  inquire  as  to  whether  it  seems 
to  be  connected  with  anything  taken  into  the  system,  as  food, 
drink,  and  medicine  ;  or  into  the  lungs  by  direct  inhalation,  or 
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in  connection  with  emanations  of  various  kinds;  or  by  absorp- 
tion through  the  skin,  or  mucous  membranes,  as  in  subHmate 
dressings  and  lotions  or  vaginal  douches,  etc.,  if  too  strong,  or 
through  cuts  and  abrasions  :  the  possibility  of  poisoning, 
intentional  or  accidental,  or  in  connection  with  the  occupation 
and  habitation  of  the  patient,  must  not  be  forgotten.  The 
presence  or  absence  of  pyrexia  often  guides  us  in  deciding  as 
to  the  vomiting  being  symptomatic  of  the  poisoning  of  the 
si3ecific  fevers.  We  inquire,  further,  whether  the  vomiting  is 
associated  with  the  position  of  the  patient,  induced,  for  ex- 
ample, on  moving  or  on  rising  from  bed ;  whether  it  only 
comes  on  at  particular  times,  as  in  the  morning,  or  in  connec- 
tion with  fits  of  coughing;  whether  it  is  associated  with,  or 
preceded  by,  sickness,  nausea,  or  pain  in  the  stomach  and 
liver,  or  connected  with  jaundice,  or  with  disorders  of  the 
bowels.  Vomiting  is  likewise  frequently  associated,  as  a 
symptom,  with  headache,  pain  in  the  back,  fever,  paralysis, 
convulsions,  insensibility,  dropsy,  disease  of  the  urinary  organs^ 
and  disorders  of  the  menstruation.  We  must  inquire  in 
certain  cases  whether  there  has  been  an  exposure  to  the  sun, 
or  any  injury  to  the  head  or  abdomen,  any  surgical  operation, 
or  any  other  obvious  fact  of  this  kind  in  the  recent  history  of 
the  patient. 

When  due  to  ingesta,  the  vomiting  may  be  immediate,  or  it 
may  not  occur  for  many  hours  :  some  assistance  may  be  derived 
from  the  known  tendency  of  the  patient  to  vomit  readily,  or 
after  certain  articles.  In  such  cases  when  the  vomiting  is  not 
immediate,  there  is  usually  some  period  of  sickness,  of  cold- 
ness, faintness  or  giddiness  just  before  the  vomiting  occurs, 
and  there  is  often  a  history  of  some  previous  derangement  of 
the  prinicF  vice,  perhaps  with  coated  tongue,  constipation,  etc» 
When  sickness  and  vomiting  are  due  to  these  last-named 
causes  there  is  usually  great  and  permanent  relief  from  the 
emptying  of  the  stomach,  but  sometimes  improper  food  and 
certain  medicines  (antimony,  chloroform,  opium,  etc.)  set  up  a 
very  prolonged  vomiting,  due  probably  to  more  serious  dis- 
orders being  induced  by  them  in  the  digestive  organs  (gastritis, 
jaundice,  intestinal  catarrh,  dysentery,  etc.),  as  evidenced  by 
the  other  symptoms  of  these  complaints.  Allied  to  this  is  the 
vomiting  induced  by  the  use  of  rich  food  in  excess  ;  or  the 
morning  sickness  so  common  in  those  who  drink  alcohol  regu- 
larly and  freely,  although  perhaps  never  to  the  extent  of 
causing  obvious  intoxication  ;  or  in  those  who  are  addicted  to 
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the  frequent  use  of  sedatives.  The  vomiting  in  alcoholic  cases 
may  be  due  to  a  practice  long  continued  and  not  to  any  one 
act  which  we  can  name  :  these  attacks  are  often  called 
"  bilious  "  by  the  patient,  and  ascribed  by  him  to  anxiety  in 
business  and  mental  irritation,  owing  to  which,  and  to  the 
want  of  appetite,  he  feels  the  need  for  the  further  use  of 
stimulants. 

When  the  stomach  has  been  upset  from  any  cause,  many 
things  irritate  it  which  would  not  otherwise  do  so :  when  even 
a  little  cold  water  is  almost  immediately  rejected^  we  have 
evidence  of  great  irritability  of  the  stomach. 

The  influence  of  the  recumbent  position  in  helping  to  ward 
off  sickness  and  vomiting,  applies  to  nearly  every  variety  of 
the  disorder ;  but  in  some  cases,  including  cerebral  affections, 
the  effect  of  change  in  position  is  very  great;  in  uterine  flexions 
and  in  pregnancy,  the  erect  position  often  determines  vomiting 
at  once,  and  this  is  no  doubt  one  of  the  reasons  why  the 
sickness  is  chiefly  marked  in  the  morning  in  many  of  these 
cases.  In  cases  of  vomiting  due  to  abdominal  abscesses,  peri- 
tonitis, and  general  debility,  the  influence  of  position,  and  the 
importance  of  perfect  rest  after  swallowing  anything  are  often 
very  marked.  The  sickness  caused  by  the  rolling  of  a  vessel 
at  sea,  by  rapid  rotation,  by  driving  with  the  back  to  the  horses, 
etc.,  may  be  mentioned  in  this  connection  ;  all  such  forms  of 
sickness  are  probably  caused  in  some  way  through  changes  in 
the  cerebral  circulation. 

The  pains  and  discomforts  associated  with  vomiting  are  very 
variable.  In  fevers  and  inflammatory  diseases  the  vomiting  is 
usually  associated  with  more  or  less  headache,  and  often  with 
pain  in  the  back,  and  a  feeling  of  soreness  in  the  limbs,  or 
with  general  malaise.  But  in  addition  to  this  there  is  often  pain 
in  the  chest,  over  the  liver  or  gall-bladder,  the  bowels,  kid- 
neys, bladder,  ovaries,  uterus,  testicles,  etc.,  according  to  the 
special  organs  attacked. 

Pain  in  the  stomach  (gastralgia  or  gastrodynia)  may  be 
present  without  there  being  any  vomiting  in  the  case,  but  it  is 
also  often  associated  with  vomiting.  Pain  occurring  immedi- 
ately after  a  meal,  within  a  few  minutes  or  within  half  an 
hour,  is  an  important  symptom  of  gastric  ulcer  :  it  occurs  all 
the  more  certainly  as  the  meal  contains  solid  matters,  such  as 
butcher  meat,  and  it  is  also  apt  to  occur,  even  with  bland 
fluids,  unless  the  patient  rests  after  food.  The  gastric  pains  of 
dyspepsia  are  more  apt  to  come  on  two  hours  or  so  after  food, 
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when  the  process  of  digestion  has  proceeded  some  length  ;  and 
they  may  be  associated  with  flatulence  and  increased  acidity  as 
judged  of  by  acid  eructations,  or  even  by  the  rising  of  sour 
fluid  into  the  mouth.  The  sensitiveness  of  the  stomach  varies 
much  in  such  patients,  and  it  tolerates  a  degree  of  acidity  at 
one  time,  not  easily  borne  at  another.  Some  have  supposed 
that  the  distension  from  gas,  by  opening  up  the  cardiac  orifice, 
may  expose  the  more  sensitive  parts  there  to  the  acid.  The 
distension  of  the  stomach  itself  may  cause  extreme  pain,  pro- 
bably when  associated  with  spasm  of  the  pylorus.  The 
presence  of  gastrodynia  and  acidity  gives  rise  to  the  sensation 
termed  ''  heart-burn "  :  this  may  be  associated  with  great 
flatulence  or  palpitation  or  giddiness.  The  acidity  seems  due 
to  an  increased  secretion  of  the  gastric  juice  with  its  hydro- 
chloric acid,  but  this  liberates  from  the  food  various  organic 
acids,  such  as  lactic  acid,  etc.,  which  may  also  be  found  in 
fluids  ejected.  The  term  "  pyrosis "  is  sometimes  used  for 
heart-burn,  as  one  would  naturally  expect  from  its  derivation, 
but  usage  has  assigned  it  to  "  water-brash,"  and  it  is  better  to 
keep  it  specially  for  this  symptom  (see  p.  434).  When  the 
contents  of  the  stomach  cause  pain  this  may  at  once  be 
relieved  by  vomiting :  this  relief  is  often  very  marked  in  cases 
of  dyspepsia  and  of  dilatation  of  the  stomach. 

The  sense  of  sickness  or  nausea  usually  precedes  vomiting 
from  most*  causes,  but  not  unfrequently  it  is  absent  in  the 
vomiting  due  to  cerebral  disease,  and  occasionally  in  that  of 
renal  disease,  so  that  '*  causeless  vomiting  "  should  always  be 
considered  from  this  point  of  view.  Apart  from  serious  cere- 
bral lesions,  morning  sickness  is  not  uncommon  in  those  whose 
brains  are  overtaxed  to  a  serious  extent.  Vomiting  without 
any  very  obvious  cause  is  also  found  in  Addison's  disease, 
pernicious  anaemia,  and  other  constitutional  disorders. 

In  cerebral  disease  violent  headache  often  accompanies  the 
vomiting,  and  headache  is  frequently  associated  with  the  sick- 
ness and  vomiting  due  to  indigestion  or  some  error  in  diet. 
The  discrimination  of  such  cases  in  children  is  sometimes  very 
difficult,  but  the  frequency  of  repeated  vomiting  in  incipient 
meningitis  must  be  remembered.  The  combination  of  head- 
ache and  vomiting,  both  in  extreme  forms,  is  seen  in  the 
nervous  aff*ection  known  as  ^'  sick  headache  "  (migraine),  but  in 
this  case  the  headache  is  usually  unilateral  (hemicrania),  and 
the  duration  of  the  attack,  in  an  acute  form,  varies  from  a  few 
hours  to  one  or  at  most  two  days  or  thereby.     While  pain  in 
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the  back  and  vomiting  are  common  in  all  febrile  affections, 
such  a  pain  with  very  marked  tenderness  in  the  spine  may 
sometimes  denote  a  spinal  meningitis,  or  some  other  form  of 
inflammatory  mischief  in  the  cord.  Violent  paroxysms  of 
profuse  vomiting  may  form  the  leading  feature  of  the  '^  gastric 
crises  "  occurring  in  locomotor  ataxy.  Apart  from  definite  or 
gross  disease  of  the  nervous  system,  vomiting  without  any 
traceable  cause  may  occur  as  an  isolated  symptom,  nearly 
every  meal  for  days  and  weeks  together  being  vomited.  This 
constitutes  the  so-called  '* Hysterical^'  or  nervous  vomiting, 
chiefly  found  in  young  women. 

Disorder  of  the  bowels  frequently  indicates  the  cause  of  the 
vomiting  with  which  it  is  associated.  Vomiting  is  often  severe 
at  the  beginning  of  summer  diarrhoea,  especially  in  children, 
and  it  is  common  also  in  cholera  and  dysentery  ;  it  sometimes 
accompanies  the  act  of  defaecation.  Severe  vomiting  and  diar- 
rhoea sometimes  occur  in  the  various  forms  of  peritonitis.  This 
combination  is  also  found  at  the  beginning  of  certain  cases  of 
malignant  scarlatina  and  measles.  Vomiting  is  likewise  com- 
mon in  cases  of  prolonged  constipation,  whether  from  general 
disorder  of  the  digestive  organs,  or  from  malignant  stricture  of 
the  rectum,  or  from  more  acute  obstructions  with  the  attendant 
inflammation,  due  to  hernia,  internal  strangulation,  invagina- 
tion, etc.  Examination  of  the  hernial  regions,  of  the  state  of 
the  abdomen,  of  the  character  of  the  vomited  matter,  and  of 
the  stools,  if  any,  should  never  be  neglected  in  cases  of 
frequent  vomiting  if  otherwise  unexplained. 

Vomiting  is  a  leading  symptom  in  the  various  forms  of  local 
and  general  peritonitis,  often  associated  with  constipation  and 
flatulent  distension  of  bowels. 

Irritation  of  the  fauces,  produced  by  choking,  or  by  an 
infant's  sucking  too  greedily,  or  perhaps  by  an  elongated  uvula, 
or  by  coughing,  very  often  produces  vomiting.  Various  forms 
of  cough,  especially  when  associated  with  profuse  expectoration, 
are  apt  to  excite  vomiting.  The  paroxysms  of  whooping  cough 
are  often  terminated  by  an  act  of  vomiting.  It  may  be  noticed 
in  passing  that  severe  vomiting  and  retching  may  set  up  a 
form  of  coughing  and  hawking  which  may  seem  again  to 
induce  further  vomiting. 

Menstrual  irregularities,  uterine  flexions,  pelvic  inflamma- 
tions, and  other  forms  of  uterine  and  ovarian  disease,  are 
frequently  responsible  for  severe  and  persistent  vomiting  with 
great  sickness.     Any  history  of  suppression  of  the  menses, 


430  DISORDERS  OF  THE  DIGESTIVE  SYSTEM. 

within  the  child-bearing  period  of  life,  associated  with  this 
symptom,  should  lead  us  to  consider  the  question  of  pregnancy, 
however  unlikely  it  may  seem. 

In  the  vomiting  due  to  renal  disease  we  usually  have  im- 
portant assistance  from  the  state  of  the  urine.  Not  a  few  cases 
of  so-called  *' biliousness"  with  sickness  and  vomiting  are 
found  to  be  due  to  chronic  forms  of  Bright's  disease.  Vomit- 
ing occurs  at  times  in  all  forms  of  kidney  affections,  but  the 
passage  of  renal  calculi,  and  the  poisoned  state  of  the  system 
known  as  uraemia,  may  be  named  as  conditions  specially  likely 
to  give  rise  to  it.  The  occurrence  of  vomiting  in  connection 
with  a  great  diminution  of  the  urine  in  renal  disease  is  always 
of  very  serious  import  in  this  respect.  The  vomiting  and 
other  alarming  symptoms  observed  in  retrocedent  gout  may 
likewise  be  mentioned  in  this  connection. 

Vomiting  is  an  habitual  accompaniment  of  the  paroxysmal 
and  excruciating  pains  in  the  hepatic  region  due  to  the  passage 
of  gall-stones ;  it  usually  precedes  the  jaundice  due  to  this 
cause.  A  certain  amount  of  vomiting,  indeed,  is  a  common 
precursor  of  jaundice  from  whatever  cause,  although  it  is  occa- 
sionally quite  absent.     (See  Jaundice,  Chapter  xii.) 

The  quantity  of  matter  ejected,  and  the  sensation  of  sour- 
ness, burning,  bitterness,  foetor,  etc.,  experienced  during  the 
act  are  of  importance  in  judging  of  the  size  of  the  stomach  and 
of  the  changes  which  the  contents  of  the  stomach  have  been 
undergoing.     (See  Vomited  matters,  infra.) 

(Esophageal  Vomiting  differs  from  ordinary  gastric  vomit- 
ing in  the  relatively  small  quantity  which  comes  up,  and  in 
the  absence  of  effort  and  straining  during  the  act.  It  bears 
some  resemblance  to  the  sudden  emptying  of  an  india-rubber 
hose  on  removing  it  from  a  large  water  tap.  It  occurs  in  cases 
of  stricture  of  the  oesophagus,  especially  when  there  is  dilat- 
ation of  its  cardiac  extremity.  This  is  almost  always  a  malig- 
nant disease,  but  it  may  also  arise  from  injuries  due  to  scalding 
fluids,  soda-lye,  and  other  caustic  liquors.  In  stricture  of  the 
oesophagus  the  patient  should  be  tried  with  some  milk  and 
little  morsels  of  bread,  and  the  result  watched :  he  should,  if 
possible,  be  made  to  gulp  down  a  few  ounces  at  a  time.  The 
ejection  may  not  be  immediate,  but  in  a  few  minutes  the  un- 
altered matters  may  come  up  without  effort. 

Vomited  Matters. — These  should  always  be  preserved  for  inspection, 
especially  when  the  vomiting  is  of  an  obscure  character.  In  certain 
cases  it  is  an  advantage  to  allow  the  vomited  matters  to  stand  for  some 
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hours  in  tall  conical  glasses,  as  they  are  found  to  separate  sometimes 
into  two  or  three  definite  layers,  which  favours  so  far  their  further 
examination. 

In  any  case  of  suspected  poisoning  special  precautions  must  be  taken 
in  the  collection  and  preservation  ;  the  matters  vomited  should  be  placed 
in  glass  jars,  with  wide  mouths  and  glass  stoppers  :  they  should  be 
carefully  sealed  up  and  labelled  and  initialled,  and  forwarded  to  an 
analytical  chemist. 

The  quantity  vomited  at  a  time  is  often  important,  as  it  helps  to  reveal 
the  size  of  the  stomach,  and  to  indicate  the  extent  to  which  the  meals, 
of  several  days  it  may  be,  are  retained.  Excessively  large  quantities 
are  ejected  in  cases  of  dilatation  of  the  stomach  due  to  cancer  of  the 
pylorus,  or  other  forms  of  stricture  and  obstruction.  These  excessive 
quantities  are  often  only  ejected  at  intervals  of  two  or  three  days,  and 
the  disproportion  between  the  amount  swallowed  on  a  given  day  and 
the  amount  vomited,  may  serve  to  indicate  the  retention  of  several 
days'  food. 

The  relatively  large  quantity  vomited  in  certain  cases  after  the  swal- 
lowing of  a  small  amount  of  bland  fluid,  serves  usually  to  reveal  some- 
what serious  congestion,  if  not  erosion  or  ulceration,  of  the  stomach. 
The  "coffee  grounds''  vomiting  in  such  cases  is  due  probably  to  the 
exudation  of  blood,  whose  character  has  become  altered  by  the  juices  of 
the  stomach.     (See  p.  432.) 

The  obvious  character  of  the  vomited  matters  often  explains  an  attack 
of  vomiting,  as  when  we  find  unripe  fruit,  undigested  pie-crust,  and 
similar  articles  brought  up  by  a  sick  child,  or  when  we  find  alcoholic 
liquors  vomited  by  a  drunk  man.  The  degree  of  digestion  undergone 
by  the  ejected  matters  may  be  important,  as  indicating  the  length  of 
time  the  food  has  been  retained.  The  curdled  milk  vomited  by  infants 
does  not  of  itself  imply  an  undue  acidity  of  the  stomach,  as  all  milk  be- 
comes curdled  there  ;  but  the  excessive  tenacity  or  solidity  of  the  curd 
may  indicate  that  the  milk  is  not  of  a  kind,  or  given  in  the  way,  to  be 
properly  digested. 

Occasionally  a  recent  meal  is  retained  while  former  meals  which  have 
been  so  far  digested  are  ejected,  owing  probably  to  their  being  more 
fluid.  The  character  of  the  matter  vomited,  as  experienced  by  the 
patient,  especially  as  to  sourness,  bitterness,  fcetor,  etc.,  is  sometimes 
of  value  ;  the  reaction  can  be  ascertained  by  ourselves,  but  we  must  re- 
member that  the  odour  is  apt  to  be  lost  on  standing.  The  conjunction 
of  great  acidity  in  the  vomited  matters  with  alkalinity  of  the  urine  has 
often  been  noticed. 

The  smell  is  valuable  as  assisting  our  recognition  of  the  nature  of  the 
matters  vomited.  It  is  specially  of  great  importance  when  the  odour 
can  be  recognised  as  distinctly  faecal.  Occasionally  various  forms  of 
decomposition  simulate  this  odour  ;  but  when  it  is  quite  unequivocal 
it  indicates  some  form  of  obstruction  or  strangulation  of  the  bowel,  or 
some  fistulous  communication  of  a  lower  part  with  a  higher  part  of  the 
intestine,  or  with  the  stomach  itself.  The  yeasty  or  frothy  appearance 
of  the  vomited  matters  indicates  that  fermentation  has  been  going  on  in 
the  contents  of  the  stomach.  This  is  often  associated  with  the  odour 
peculiar  to  this  process,  so  that  the  smell  of  the  vomited  matter  and  of 
the  patient's  breath  resembles  that  of  an  old  beer  or  porter  barrel. 
Torulse  and  sarcinai  should  be  searched  for  in  such  cases,  (See  Micro- 
scopic examination,  p.  43.3.) 


432  DISORDERS  OF  THE  DIGESTIVE  SYSTEM. 

Mucus  is  a  very  common  ingredient  in  all  forms  of  vomit,  and  in  some 
cases  of  gastric  catarrh  it  may  constitute  nearly  all  that  is  brought  up 
with  much  straining  and  retching.  The  glairy,  tenacious  character  is 
at  once  recognised. 

Blood  in  large  quantity  can  generally  be  recognised  as  such  (hsema- 
temesis).  It  is  usually  acid  in  reaction,  darker  and  less  frothy  than 
that  brought  up  from  the  lungs.  Large  haemorrhages  from  the  stomach 
are  commoner  in  simple  gastric  ulcer  than  in  cancer  although  both  large 
and  small  quantities  occur  in  each.  Haemorrhages  likewise  occur  in 
connection  with  portal  congestion  due  to  cirrhosis  of  the  liver.  Occa- 
sionally large  quantities  of  blood  are  vomited  from  the  opening  of  an 
aneurysm  into  the  oesophagus  ;  such  an  accident  is  usually  rapidly  fatal. 
Blood  in  small  quantities,  causing  florid  streaks  amongst  the  mucus 
and  vomited  matters,  is  not  uncommon  in  any  very  violent  attacks  of 
vomiting  if  long  continued.  Such  streaks  are  specially  apt  to  appear  in 
cases  associated  with  congestion  and  catarrh  of  the  stomach  from  disease 
of  the  liver  or  other  causes.  Blood  corpuscles  may  be  found  in  some 
cases  where  the  amount  is  small,  but  they  are  apt,  in  such  cases,  to  be 
rather  indistinct.  Spectroscopic  examination  or  the  detection  of  Teich- 
mann's  crystals,  as  in  urine,  may  help.  (See  Chapter  xiii.)  Dark  fluids, 
resembling  "  coffee  grounds  "  or  "  sooty  fluids,"  are  almost  always  com- 
posed of  altered  blood  acted  on  by  the  digestive  juices.  They  are  found 
frequently  in  cancer  of  the  stomach,  in  gastric  ulcer,  in  congestion  of 
the  stomach,  in  liver  disease,  and  in  peritonitis;  their  occurrence 
towards  the  end  of  a  prolonged  labour  may  likewise  be  mentioned  here 
as  a  somewhat  serious  symptom,  pointing  to  exhaustion. 

Bile  in  the  vomited  matters  is  often  complained  of  when  the  presence 
of  the  altered  blood  just  referred  to  is  really  meant.  Bile  is  to  be  recog- 
nised as  a  greenish  or  yellowish  viscid  fluid  ;  it  is  often  yellow  at  first 
but  green  in  the  later  stages  of  protracted  vomiting  :  the  change  in 
colour  being  due  to  the  acid  in  the  stomach  ;  such  bile  may  be  vomited 
up  in  any  case  where  the  retching  and  straining  are  prolonged,  after  the 
stomach  has  been  emptied  of  its  own  contents  :  it  affords  no  proof  of 
abnormality  in  the  secretion  of  the  liver  ;  the  mechanical  compression, 
in  repeated  acts  of  vomiting,  forces  the  bile  from  the  duodenum  to  the 
stomach. 

Pus  is  rarely  vomited  from  the  stomach,  although  very  frequently 
brought  up  from  the  lungs.  Occasionally  submucous  suppuration  of  the 
stomach,  stricture  of  the  oesophagus,  or  of  the  cardiac  orifice  of  the 
stomach,  and  the  opening  of  an  abscess  into  the  stomach,  may  give  rise 
to  this  symptom. 

The  appearance  of  worms  and  of  shreds  of  hydatids  is  important ;  the 
round  worm  (ascaris  lumbricoides)  is  the  only  one  commonly  met  with  in 
such  a  way.  It  is  occasionally  vomited  by  children  during  illnesses  of 
various  kinds  not  directly  related  to  the  presence  of  worms.     (See  p.  444.) 

Hydrocldoric  acid  in  the  gastric  juice  and  in  the  vomit  has  been  of  late 
much  discussed.  Samples  of  the  juice  removed  by  a  soft  tube,  from  an 
empty  stomach,  have  sometimes  been  taken  for  purposes  of  diagnosis, 
and  the  vomited  matters  have  also  been  analysed.  The  acidity  when 
present  depends  on  Hydrochloric  acid.  Lactic  acid,  and  Acetic  acid.  It 
is  supposed  that  in  cancer  of  the  stomach  the  Hydrochloric  acid  is 
usually  absent :  but  it  is  not  always  absent,  and  other  diseases  present 
a  similar  absence. 

Testing  is  not  easy  or  perhaps  very  reliable  :  the  test  recommended  by 
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Dr.  Dreschfeld  for  Hydrochloric  Acid  is  Uffelmann's  :  the  test  solution 
consists  of  0'5  ccm.  of  claret  (unadulterated),  3  ccm.  of  90  per  cent, 
alcohol,  and  3  ccm.  of  ether  :  this  solution  is  almost  colourless  and  is 
turned  to  a  rose  colour  by  the  presence  of  a  minute  quantity  of  hydro- 
chloric acid.  This  test  is  said  not  to  be  interfered  with  by  the  presence 
of  peptone  or  albumen,  while  Lactic  acid  gives  a  similar  reaction  only 
when  occurring  in  a  more  concentrated  form  than  it  does  in  vomited 
matter.  The  test  fluid  does  not  keep  long.  (Further  tests  and  details 
are  given  by  V.  Jaksch,  "Clinical  Diagnosis,"  1890,  and  by  Dr.  Halli- 
burton, "  Chemical  Physiology  and  Pathology,"  1891.) 

The  Microscopic  Examination  of  the  Vomited  Matters  reveals 
muscular  fibres,  starch  granules,  oil  globules,  and  shreds  of  vegetable 
tissue,  according  to  the  diet  of  the  patient.  Crystals  of  the  fatty  acids 
are  also  often  seen.  Blood,  pus,  etc., 
may  be  recognised,  if  their  structure  be 
not   destroyed  by   the   digestive   fluids. 


"  Cancer  cells  "  can  seldom  or  never  be 
recognised  as  such  with  any  degree  of 
certainty.  The  growth  known  as  Torula 
cerevisicB,  or  the  yeast  plant,  is  often 
found  in  fermenting  matter  from  the 
stomach.  (See  Fig.  85,  Chap.  xiii. )  Sar- 
cince  should  likewise  be  searched  for 
when  there  is  fermentation,  or  in  cases 
of  accumulation  of  the  contents  of  the 
stomach.  (See  Fig.  58,  see  also  p.  431.) 
They  are  found  in  many  cases  of  dilatation 
of  this  organ,  from  whatever  cause,  in 
ulcer  and  cancer  of  the  stomach  without 
dilatation,  and  in  certain  cases  of  gastric 
catarrh.  Their  presence  or  absence  cannot  be  relied  on  in  the  differential 
diagnosis  of  these  affections.  They  are  little  square  structures  resembling 
wool-packs,  from  which  they  take  their  name.  When  found  in  the 
stomach  or  its  contents  they  are  called  Sarcince  ventriculi,  but  similar 
structures  have  been  found  in  the  urine  (see  Chap,  xiii.),  and  in  various 
other  fluids  of  the  body.  Digestion  of  the  vomited  matter  in  liquor 
potassse  brings  out  the  appearance  of  the  sarcinse  somewhat  more  dis- 
tinctly. Portions  of  Oidium  Albicans  (Fig.  57),  are  sometimes  found  in 
the  vomited  matter  ;  this  indeed  has  been  seen  in  the  stomach  itself.  A 
great  variety  of  other  micro-organisms  may  frequently  be  seen,  and  have 
recently  been  described  in  elaborate  detail  ;  but  their  clinical  importance 
or  significance  is  not  yet  ascertained. 

For  the  appearance  of  Hooklets,  etc.,  from  Hydatids,  see  Fig.  70, 
Chapter  xii.  Casts  of  the  gastric  follicles  have  been  described  by  Dr. 
Fenwick  as  occurring  in  vomited  matters. 

Eructations  and  Regurgitation  of  food  or  fluids  are  to  be 
considered  as  to  the  time  at  which  they  occur  with  regard  to 
meals.  A  slight  amount  of  regurgitation  of  milk,  after  sucking, 
is  quite  natural  in  infants.  In  adults,  regurgitation  may  occur 
during  the  process  of  digestion ;  in  such  cases  it  is  often  ac- 
companied with  gastric  pain  and  excessive  acidity    ("heart- 
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Fig.  58. — Sarcince  Ventriculi , 
with  starch  granules,  and  oil  glob- 
ules, from  vomited  matters.  (Otto 
Funke.) 
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burn").  There  may  be  a  rising  of  Huid  into  the  mouth, 
however,  without  acidity ;  indeed  the  fluid  which  thus  seems 
to  ascend  from  the  stomach  or  oesophagus  may  be  quite  bland 
or  even  alkahne ;  such  *'  waterbrash "  (pyrosis)  is  always  an 
indication  of  digestive  disorder,  and  occasionally  of  serious 
lesions  of  the  stomach.  In  some  cases  this  fluid  has  been 
shown  to  be  simply  an  abundant  secretion  of  saliva,  and 
its  supposed  ascent  fallacious,  being  simply  discharged  into 
the  mouth  in  great  quantity.  Apart  from  the  ascent  of  actual 
fluid  from  the  stomach,  the  patient  may  be  conscious  of  exces- 
sive acidity,  and  the  gas  belched  up  may  be  recognised  as  very 
sour.  At  times  the  eructations  have  the  acid  smell  of  rancid 
butter  (butyric  acid) ;  at  other  times  there  is  the  smell  of  sulphu- 
retted hydrogen ;  sometimes  the  gas  is  inodorous,  and,  as  a 
rarity,  it  has  been  found  inflammable.  Occasionally  oesophageal 
vomiting  resembles  regurgitation  from  its  occurring  just  after 
attempting  to  take  food,  although  this  has  not  really  entered 
the  stomach. 

FLATULENCE  AND   HICCUP. 

Flatulence  manifests  itself  by  distension  in  the  region  of  the 
stomach  and  bowels,  causing  often  a  certain  amount  of  pain 
and  discomfort  in  these  situations,  relieved  to  some  extent 
by  the  passage  of  wind  from  the  mouth  or  from  the  anus. 
Kumbling  noises  and  colicky  pains  often  attend  the  passage  of 
wind  along  the  intestinal  tract.  But,  in  addition  to  these  more 
obvious  symptoms,  wind  in  the  stomach  often  gives  rise  to 
severe  spasms  of  pain,  not  only  in  the  stomach  itself  but  also 
between  the  shoulders,  or  about  the  heart,  and  to  giddiness, 
faintness,  palpitations  of  the  heart,  etc. 

The  period  in  the  process  of  digestion  at  which  the  flatulence 
in  the  stomach  begins  to  appear  should  be  ascertained,  as  also 
the  influence  which  certain  articles  have  in  determining  it  (vege- 
tables, saccharine,  starchy  and  fatty  foods,  tea,  tobacco,  alcohol, 
etc.).  The  peculiar  fermentation  which  leads  to  the  production 
of  gas  may  be  often  guessed  at  by  the  description  which  the 
patient  gives  of  the  taste  and  smell  of  the  eructations,  or  at 
times  it  may  be  judged  of  by  the  observer.  The  lactic  acid, 
the  butyric  acid,  and  the  alcoholic  fermentations  are  the  com- 
monest; the  odour  of  sulphuretted  hydrogen  may  also  be 
perceived.  The  gas  is  sometimes  quite  inodorous,  and  it 
occasionally  appears  so  soon  after  the  taking  of  food  that  it 
seems  to  depend  on  some  other  cause  than  fermentation,  such 
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as  mixture  of  the  gastric  and  duodenal  fluids  or  gases  from  an 
open  pylorus.  At  other  times  a  dilated  stomach  with  visible 
peristaltic  movement  may  be  filled  with  obviously  fermenting 
matters,  and  the  gas  brought  up  may  have  a  beery  smell. 
(See  also  p.  433.) 

In  intestinal  flatulence  the  repeated  passage  of  wind  from  the 
bowel,  in  cases  of  intestinal  obstruction,  serves  to  show  that  the 
obstruction  is  not  absolute.  The  suppression  of  all  passage  of 
wind  leads  in  cases  of  this  class  to  excessive  tympanitic  disten- 
sion of  the  abdomen,  especially  if  the  seat  of  obstruction  be  low 
down,  so  as  to  lead  to  distension  of  the  colon. 

In  addition  to  intestinal  obstruction,  the  accumulation  of 
wind  in  the  bowels  is  commonly  observed  in  peritonitis,  both 
acute  and  chronic  (puerperal,  traumatic,  and  tubercular,  as  well 
as  other  forms).  In  enteric  fever,  a  certain  degree  of  this 
"  tympanites  "  is  so  habitual  as  often  to  aid  the  diagnosis  :  in 
adynamic  states  in  this  and  other  diseases  it  often  assumes 
alarming  characters.  In  disease  of  the  liver,  and  in  ascites 
resulting  from  this  or  other  causes,  such  flatulent  distension  is 
most  distressing  and  often  seems  to  the  patient  to  be  the  essence 
of  the  disease.  In  rickets,  and  in  some  forms  of  infantile  disease 
characterised  by  digestive  derangement,  distension  of  the  bowels 
is  so  habitual  as  to  lead  to  a  permanent  enlargement  of  the  belly, 
sometimes  simulating  more  serious  afl'ections. 

In  cardiac  disease  the  digestive  functions  are  often  impaired, 
probably  from  passive  congestion,  and  distressing  flatulence  in 
the  stomach  from  this,  or  from  exudation  of  gas  from  the  blood, 
or  from  other  causes,  may  be  the  result :  this  fact  is  all  the 
more  important  as  flatulence  very  often  gives  rise  to  symptoms 
simulating  heart  disease,  such  as  fluttering,  irregularity,  oppres- 
sion, and  breathlessness,  and  so  these  symptoms  may  be  mis- 
interpreted. 

Flatulence  in  the  stomach  and  bowels  is  one  of  the  commonest 
features  in  cases  of  hysteria,  sometimes  appearing  with  great 
suddenness,  and  distending  the  abdomen  enormously.  A  sen- 
sation compared  to  the  ascent  of  a  ball  of  wind  to  the  throat, 
producing  a  sense  of  impending  sufi'ocation,  is  often  described 
by  hysterical  patients  (globus  hystericus). 

Hiccup  is  common  as  appearing  readily  in  certain  persons 
after  eating  or  drinking  :  it  depends  on  a  spasmodic  action  of 
the  diaphragm  ;  when  of  short  duration  it  is  seldom  of  much 
importance.  Protracted  duration  of  hiccup  is  always  a  serious 
symptom,  especially  in  fevers  or  other  illnesses  with  much 
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nervous  prostration,  in  diseases  of  the  liver  and  kidneys,  and 
in  cases  of  intestinal  obstruction. 


STATE   OF  THE   BOWELS— ABDOMINAL  PAIN. 

The  State  of  the  Bowels  requires  to  be  noted  in  most 
cases.  In  healthy  subjects  the  bowels  act  about  once  in  the 
twenty-four  hours  :  certain  persons  have  two  motions  in  the 
day,  or  a  motion  only  once  in  two  days,  without  any  real 
departure  from  health.  In  children  the  motions  are,  as  a  rule, 
more  frequent  than  in  adults,  and  in  young  infants  three  or  four 
motions  in  the  24  hours  may  be  regarded  as  normal. 

In  judging  of  the  frequency  or  infrequency  of  the  motions,  as  an 
index  of  disease,  we  must  have  regard  to  the  quantity  and 
quality  of  the  food  used,  and  the  amount  of  muscular  exercise. 
Scanty  food,  or  the  use  of  food  capable  of  being  nearly  all 
absorbed  without  residue,  and  the  absence  of  active  exercise, 
tend  to  produce  scanty  and  infrequent  motions.  Constipation 
prolonged  beyond  3  or  4  days,  must  be  regarded  as  an  abnormal 
state  :  occasionally,  however,  there  is  an  interval  of  nearly  a 
week  between  the  motions  in  persons  who  reckon  this  their 
natural  condition.  The  frequency  of  the  motions  should  be 
stated,  if  possible,  as  to  the  actual  number  of  stools  in  the  24 
hours :  occasionally,  it  is  important  to  know  whether  the 
frequency  is  less  during  night,  and  then  the  number  of  stools 
by  day  and  by  night  may  be  given  separately.  Sometimes  two 
or  three  motions  occur  so  close  together  as  to  make  it  almost 
fair  to  reckon  them  one  motion,  particularly  if  no  frequency 
exists  at  other  parts  of  the  day.  The  reflex  influence  of  certain 
meals  may  often  be  seen  in  determining  several  motions  at 
particular  times,  as  immediately  on  beginning  breakfast, 
although  there  may  be  no  disturbance  later  in  the  day. 
Looseness  of  the  bowels  seems  sometimes  to  depend  on  in- 
creased peristalsis  and  sometimes  on  increased  or  perverted 
secretions,  or  very  often  on  both.  In  infants  the  relation  to 
food-taking  is  often  so  marked  as  to  give  rise  to  the  erroneous 
idea  of  the  milk  just  swallowed  having  passed  at  once  through 
the  bowels.  The  influence  of  movement  and  exertion  may 
sometimes  be  traced  in  the  same  way.  The  relative  frequency 
of  the  stools  at  particular  times,  and  under  particular  circum- 
stances, has  often  to  be  specially  noted,  in  order  to  give  us  a 
true  idea  of  the  state  of  the  case. 

The  consistency  of  the  motions  is  the  next  point  of  importance ; 
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it  has  a  distinct  bearing  on  the  question  of  frequency,  although 
frequent  motions  of  a  natural  consistency,  and  very  loose  motions 
only  once  a  day,  may  also  occur.  (See  Appearance  of  Motions, 
p.  440.) 

The  degree  of  force  or  straining  during  defaecation,  the  presence 
of  pain  in  the  bowels  (see  next  section),  the  force  with  which 
the  motions  are  expelled,  the  passage  of  wind  with  the  motions, 
and  the  presence  of  faintness  or  sickness  before,  during,  or 
after  defsecation,  are  all  points  which  should  be  inquired  into, 
particularly  in  cases  of  diarrhoea  or  constipation,  and  of 
partial  obstruction  of  the  bowel.  Straining  is  of  two  kinds : 
one  is  where  dry  hard  faeces  have  to  be  forced  onwards  by 
great  muscular  effort,  or  where  mechanical  obstruction  in  the 
rectum,  or  indeed  in  any  part  of  the  bowel,  leads  the  patient 
to  feel  as  if  this  were  required ;  the  other  form  consists  of  a 
feeling  as  if  something  more  were  always  just  about  to  pass  at 
the  anus,  even  when  nothing  or  only  a  little  bloody  slime  may 
be  present:  this  last  variety  of  straining  is  termed  "tenesmus." 
(See  also  p.  440.) 

JVhen  motions  are  passed  in  bed  and  without  notice,  it  should 
be  ascertained  whether  this  arises  from  unconsciousness,  from 
defective  sensibility  in  the  parts,  from  paralysis  of  the 
sphincters,  from  great  frequency  and  fluidity  of  the  motions, 
from  spasmodic  or  irregular  action  of  the  bowel,  from  in- 
ability of  the  patient  arising  from  pain  or  paralysis  or  pure 
weakness  to  effect  the  necessary  movements,  from  idiocy  or 
defective  intelligence,  from  indifference,  or,  in  children,  from 
shyness  or  want  of  training.  The  intentional  or  wilful  soiling 
of  the  bed,  so  as  to  mislead  or  to  secure  attention,  should 
also  be  remembered  as  an  occasional  occurrence.  (Compare 
section  at  p.  227.) 

Pain  in  the  Abdomen  and  Bowels. — Pain  in  the  region 
of  the  bowels  is  of  such  importance  that  we  must  try  to  dis- 
criminate the  different  forms,  and,  as  we  cannot  say  at  once 
whether  the  pain  is  in  the  bowels  themselves,  or  in  adjacent 
organs,  we  must  consider  them  together. 

Abdominal  tenderness  may  be  general  or  local,  and  all  degrees 
of  tenderness  to  the  touch  are  met  with.  Generalised  tender- 
ness is  found  in  peritonitis,  sometimes  to  an  extreme  degree, 
so  that  the  least  touch,  or  even  the  pressure  of  the  bed-clothes 
is  painful ;  the  most  extensive  peritonitis,  however,  may  exist 
with  but  little  tenderness ;  and  in  certain  puerperal  cases,  and 
in  the  chronic  forms  of  peritonitis  the  tenderness  is  often  so 


438  DISOEDERS  OF  THE  DIGESTIVE  SYSTEM. 

slight  (or  even  absent  altogether)  that  students  are  apt  to  be 
misled  in  the  diagnosis.  Apart  from  childbirth,  wounds  and 
other  injuries,  surgical  operations  involving  the  abdomen  and 
the  passage  of  instruments  into  the  bladder  or  womb,  etc.,  we 
find  acute  peritonitis  to  arise  from  perforation  of  the  stomach 
and  bowels,  in  the  course  of  gastric  and  intestinal  ulcers, 
enteric  fever,  and  affections  of  the  caecum  and  vermiform 
appendix.  Abscesses  and  accumulations  of  various  kinds  may, 
by  rupture,  produce  the  same  effect  (hepatic  and  renal  abscess, 
severe  intestinal  obstruction,  hydatids,  ovarian  cysts,  vertebral 
abscess,  rupture  of  gall-bladder,  ulceration  of  gall-duct).  Tuber- 
cular deposits  in  this  region,  although  commonly  associated 
with  chronic  peritonitis,  sometimes  set  up  an  amte  attack.  The 
previous  history,  the  mode  of  onset,  and  the  other  concurrent 
symptoms  must  here  guide  the  diagnosis. 

Sometimes,  however,  peritonitis  arises  without  any  obvious 
cause  (so-called  idiopathic).  Certain  cases  of  rheumatism 
affecting  the  abdominal  walls  are  not  easily  separable  from 
peritonitis,  as  tenderness,  fever,  and  vomiting  may  all  be 
present.  In  many  cases  of  hysteria  there  is  extreme  sensitive- 
ness and  shrinking  on  touching  the  abdomen  :  the  absence  of 
pyrexia  in  such  cases  usually  serves  to  negative  the  idea  of 
acute  inflammation. 

Localised  tenderness,  from  circumscribed  peritonitis,  is  found 
particularly  over  the  caecum  (perityphlitis),  and  in  the  neigh- 
bourhood of  the  uterus  (perimetritis,  pelvi-peritonitis,  etc.). 
Occasionally  a  localised  peritonitis,  with  friction  fremitus, 
may  be  found  over  the  liver,  associated  with  Bright's  disease, 
syphilis,  and  other  depraved  states ;  and  a  localised  peritonitis 
is  said  to  be  sometimes  produced  by  embolic  lesions  in  the 
spleen.  A  peritonitis  beginning  as  a  localised  or  circum- 
scribed affection  may  suddenly  become  general,  especially  after 
the  rash  use  of  purgatives. 

Localised  tenderness,  however,  may  likewise  be  due  to  vari- 
ous affections  of  the  abdominal  organs  themselves  apart  from 
peritonitis :  we  aim  at  determining  the  site  of  the  tenderness 
in  relation  to  the  organs,  and  at  discovering  any  alterations  in 
the  size,  position,  shape,  or  density  of  the  viscera  in  question. 
Congestion,  inflammation,  abscess,  and  cancer  of  the  liver; 
cancer,  inflammation  or  ulceration  of  the  stomach ;  dilatation 
or  inflammation  of  the  gall-bladder ;  calculous  affections  of  the 
liver  and  kidneys ;  inflammations,  dilatations,  and  displace- 
ments of  the  kidneys ;  disease  of  the  sui:)ra-renal  capsules ; 
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inflammations  of  the  ovaries,  uterus,  or  bladder ;  and  aortic  or 
other  forms  of  abdominal  aneurysms,  may  all  be  mentioned  in 
this  connection. 

Colic — spasmodic  and  painful  contraction  of  the  colon  or 
other  parts  of  the  bowel — often  produces  pain  quite  as  great 
as  that  of  peritonitis :  the  parts,  however,  are  seldom  very 
tender ;  pressure,  indeed,  may  relieve  the  pain :  the  tempera- 
ture, moreover,  is  usually  natural.  It  is  usually  due  to  some 
irritant  in  the  bowel,  but  much  care  is  required  in  the  dia- 
gnosis. Many  of  the  disorders  named  in  the  last  section  are, 
otherwise,  apt  to  be  overlooked  :  indeed,  the  names  Hepatic, 
Eenal,  and  Uterine  Colic,  frequently  employed,  show  their 
close  resemblance  to  ordinary  colic.  In  severe,  persistent, 
or  recurring  colic,  associated  with  constipation,  the  question 
of  lead  poisoning  should  be  considered.  In  an  attack  of 
colicky  pain,  with  constipation  and  vomiting,  even  when 
no  local  tenderness  or  tumour  is  complained  of,  the  hernial 
regions  should  be  carefully  examined,  at  least,  in  patients  of 
whose  history  we  are  ignorant,  and  the  question  of  hernia, 
internal  strangulation,  invagination,  etc.,  must  be  considered 
before  resorting  to  energetic  cathartics. 

Abdominal  pains,  apart  from  any  evidence  of  peritonitis, 
intestinal  obstruction,  or  inflammations  of  the  viscera,  some- 
times occur  in  such  a  form  as  to  lead  to  the  diagnosis  of 
abdominal  neuralgia,  but  this  must  always  be  accepted  with  the 
greatest  reserve.  Affections  of  the  mesenteric  glands  (tuber- 
cular and  malignant)  are  often  associated  with  severe  pain  of 
obscure  origin,  and  old  adhesions  of  the  intestines  may  give  rise 
to  pain  appearing  at  particular  times  in  connection  probably 
with  the  varying  position  of  the  bowel,  without  any  recent 
inflammation.  Affections  of  the  bowel,  with  the  formation 
of  mucous  casts,  are  apt  to  be  mistaken  for  visceral 
neuralgia.  Neuralgic  pains  referred  to  the  region  of  the 
groin  are  often  due  to  uterine  disorders.  In  chronic  peritonitis 
the  pain  varies  much  in  severity ;  there  may  be  extensive 
disease  of  this  kind  without  any  remarkable  pain  or  tender- 
ness having  ever  been  noticed  by  the  patient;  variations  in  the 
severity  of  the  pains  in  such  cases  depend  probably,  in  part, 
on  the  dragging  of  adhesions,  as  just  described,  occurring 
particularly  in  connection  with  vomiting,  with  the  movements 
of  the  bowels,  distension  of  the  intestines,  etc. ;  fresh  attacks 
of  acute  inflammation,  supervening  in  chronic  peritonitis,  may 
sometimes  be  recognised  by  the  pains  being  associated  with  a 
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special  local  tenderness,  and  with  an  elevation  of  the  general 
temperature. 

Abscesses  and  tumours,  especially  aneurysms  of  the  aorta, 
and  malignant  disease  of  the  abdominal  organs,  or  affections  of 
the  bones,  often  cause  severe  abdominal  pains  during  the  early 
stages  at  which  their  existence  cannot  be  recognised  by  the 
most  careful  physical  examination. 

Pains  associated  with  defcecation  are  of  various  kinds.  When 
there  is  only  slight  pain  just  before  the  bowels  act,  passing 
away  soon  after  the  motion,  it  is  of  but  little  consequence  : 
this  is  very  common,  especially  in  all  forms  of  looseness  of  the 
bowels,  and  in  connection  with  the  action  of  many  purgatives. 
When  the  pains  are  more  severe,  of  a  griping  character  and 
frequently  recurring,  considerable  importance  is  to  be  attached 
to  them.  Looseness  of  the  bowels  with  such  pains  often 
proceeds  from  the  irritation  set  up  by  improper  or  undigested 
food,  fruit,  etc. ;  in  dysenteric  diarrhoea  and  dysentery,  the 
pains  accompanying  defaecation  are  as  a  rule  of  a  more  straining 
character  (see  p.  437),  and  the  sense  of  urgency,  as  if  the  bowel 
had  not  been  relieved,  is  usually  very  marked  (tenesmus). 

Painful  defaecation,  with  constipation,  is  commonly  due  to 
the  size  or  hardness  of  the  faecal  masses  being  such  as  to  give 
rise  to  pain  from  this  alone  ;  the  masses  are  sometimes  so  hard 
or  so  large,  and  the  rectum  so  much  paralysed,  that  even 
painful  forcing  with  the  abdominal  muscles  fails  to  dislodge 
the  faeces,  and  they  have  to  be  softened  by  enemata,  or  even 
scooped  out.  With  hard  masses  of  this  description  any 
tender  parts  of  the  rectum  and  anus  are  apt  to  be  rendered 
exquisitely  painful.  Inflamed  piles,  fissures  of  the  anus,  pro- 
lapse of  the  rectum,  fistula,  and  various  forms  of  stricture  of 
the  bowel,  and  inflammation,  ulceration,  or  excoriation  of  the 
parts  may  be  mentioned  as  common  causes  of  exquisitely 
painful  defaecation  :  a  careful  examination  of  the  parts  is  often 
necessary  to  avoid  serious  mistakes. 

Appearance  of  Motions. — The  motions  should  be  examined  as 
to  several  points  ;  the  most  important  of  these  will  now  be  con- 
sidered. 

Consistency  :  we  ascertain  whether  the  motions  are  "formed,"  that  is, 
possess  the  cylindrical  shape  of  the  bowel;  the  diameter  of  the  pieces  of 
faecal  matter  is  of  importance  in  the  diagnosis  of  stricture  of  the  lower 
bowel,  as  in  certain  cases  they  are  found  to  be  very  narrow,  or  perhaps 
flattened  and  ribband-like.  Somewhat  globular  masses  of  various  sizes, 
usually  hard  and  dry  (scybala),  are  often  found  in  cases  of  constipation ; 
such  pieces  have  lost  much  of  the  moisture  and  gas  naturally  contained 
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in  faeces,  from  their  being  long  retained  in  the  pouches  of  the  large 
bowel.  Fseces  long  retained  often  fail  to  float  in  water,  on  account  of 
this  loss  of  gas.  If  the  motion  be  not  '*  formed,"  it  should  be  described 
as  to  whether  it  has  the  consistence  of  a  thick  or  a  thin  pultaceous 
mass,  or  whether  it  is  chiefly  fluid,  with  a  few  solid  masses  inter- 
spersed. Fluid  motions  are  often  described  as  resembling  **  pea  soup  " 
(enteric  fever);  "rice  water"  (cholera);  or  the  "scrapings  of  meat" 
(dysentery)  ;  etc. 

Undigested  jnatters  of  all  kinds,  found  in  the  motions,  often  explain 
attacks  of  diarrhoea,  especially  in  children.  In  them,  the  presence  of 
undigested  curd  may  indicate  the  unsuitable  character  of  their  food. 
In  enteric  fever  also,  the  presence  of  undigested  curd  may  give  warning 
of  the  retention  of  dangerous  matter  in  the  bowel. 

The  colour  of  the  motions  is  sometimes  described  simply  by  the  terms 
dark,  light,  yellow,  brown,  green,  black,  etc.  Occasionally  it  is  indi- 
cated by  reference  to  the  cause  of  the  colour  :  thus  we  speak  of  much 
bile  or  little  bile  being  present.  The  natural  colour  of  the  motions  is 
derived  from  the  biliary  colouring  matter  ;  whitish  or  "  clay-like " 
motions  are  found  when  there  is  an  absence  or  diminution  of  bile. 

Blood,  Black  motions  from  altered  blood  (melsena)  are  found  when 
the  blood  is  mixed  with  the  motions  in  such  proportions  and  at  such 
parts  of  the  digestive  tract  as  to  be  acted  on  by  the  gastric  and  intes- 
tinal secretions,  as  in  gastric  and  duodenal  ulceration,  and  some  forms 
of  hemorrhage  from  portal  obstruction.  If  the  blood  comes  from  the 
bowel  we  may  infer  from  the  blackness  that  its  source  is  high  up. 
When  the  hemorrhage  is  large,  from  whatever  cause  this  may  arise, 
and  also  when  it  comes  from  the  colon,  the  blood  preserves  much  more 
of  its  usual  colour.  When  the  bleeding  is  from  piles,  fistula,  polypus 
and  cancer  of  the  rectum,  or  from  other  lesions  of  the  lower  bowel, 
the  blood  in  the  motions  usually  retains  its  typical  appearance  as  blood, 
with  more  or  less  of  a  florid  colour,  and  may  often  be  recognised  as  so 
far  separate  from  the  fecal  motion. 

Black  motions  are  not  at  once  to  be  presumed  to  derive  their  colour 
from  altered  blood,  as  various  medicines  render  the  motions  dark, 
particularly  iron,  bismuth  and  charcoal,  and  to  a  less  extent,  lead, 
copper,  tannic  acid,  logwood,  and  some  others  ;  as  logwood  stains 
babies'  napkins,  attention  is  sometimes  called  to  this  peculiarity. 
Mercurial  purgatives  often  render  the  motions  darker,  but  this  is 
partly  owing,  no  doubt,  to  their  being  thus  rendered  more  bilious. 
Motions  with  what  looks  like  unmixed  and  unaltered  bile  (a  greenish, 
yellowish,  glairy  fluid),  separate  from  the  fecal  masses,  are  occasionally 
seen. 

Green  motions  are  common  in  infantile  diarrhoea:  they  may  persist 
for  a  considerable  time  after  the  diarrhcva  has  been  checked  ;  motions 
passed  with  a  yellow  colour  sometimes  change  their  appearance,  so  that 
napkins  originally  with  yellow  motions  may  be  green  after  the  lapse  of 
some  hours,  when  produced  by  the  nurse  for  inspection.  This  green 
colour  has  sometimes  been  ascribed  to  the  action  of  microbes  in  the 
milk.  Sometimes  the  motions  are  almost  white,  not  unlike  boiled  bread 
and  milk.  In  children  the  motions  often  present  a  white  curdy  appear- 
ance and  possess  a  sourish  smell,  and  not  unfrequently  undigested 
masses  of  curdled  milk  are  found  mixed  up  with  the  feculent  matter. 

Mticus  is  passed  in  large  quantity  in  some  cases  of  invagination  of  the 
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bowel — large  quantities  of  glairy,  clear,  gum-like  material  coming  away 
with  little  or  no  fsecal  matter.  Such  mucus  may  be  coloured  with  a 
little  blood,  or  associated  with  large  quantities  of  it.  Mucus,  usually 
of  a  less  transparent  kind,  is  found  more  or  less  in  cases  of  dysentery, 
and  in  such  cases,  a  little  bloody  mucus  may  constitute  the  whole  of  a 
motion,  voided  with  a  feeling  of  great  urgency,  and  passed  with  much 
pain  and  straining.  Other  forms  of  mucous  discharge,  consisting  of 
more  opaque  yellowish  flakes  and  shreds,  are  passed  in  cases  of  catarrh 
of  the  bowel,  and  considerable  casts  of  parts  of  the  intestinal  tract  are 
voided  in  certain  cases  of  so-called  "mucus  disease." 

Shreds  of  mucus  are  often  spoken  of  by  patients  as  ''skins,"  and  are 
sometimes  confounded  by  them  with  portions  of  disintegrated  worms. 

Pus  in  the  motions  may  proceed  from  various  affections  of  the  lower 
bowel  just  named  in  connection  with  bleeding  from  the  same  situation 
(see  p.  441),  and  some  admixture  of  pus  is  common  in  dysenteric 
motions  and  in  the  aff'ection  referred  to  as  intestinal  catarrh.  Inflam- 
mations of  the  caicum  sometimes  result  in  the  discharge  of  pus  from 
the  bowels. 

Various  abscesses  open  into  the  bowel,  and  may  thus  give  a  whitish 
coating  to  the  f?eces,  or  furnish  a  considerable  quantity  of  pus.  Of 
these  the  most  common  are  pelvic  abscesses,  connected  with  childbirth 

or  affections  of  the  womb ;  but  abscesses 
arising  from  the  kidney  and  other  organs 
in   the   abdomen,    and   even   psoas    ab- 
scesses, occasionally  burst  into  the  bowel. 
Abscess  of  the  prostate    usually  opens 
in  this   way.      Sometimes   a  cancerous 
Fig.  b9.—0xyurides  Vermicular es,    tumour  breaking  down  presents   some- 
Female,  natural  size.     (After  Da-    thing   like   a   purulent    deposit    in   the 
vame.)  faeces.      Portions  of  bowel  which  have 

sloughed  may  also  be  voided  with  the  motions,  usually,  however,  in  a 
gangrenous  or  disintegrated  state.  This  occurs  in 
certain  cases  of  recovery  from  invagination  of  the 
bowel. 

Worms  are  usually  seen  quite  readily  if  the  motions 
are  examined  at  all,  at  least  in  the  case  of  round 
worms  {ascaris  himhricoides),  and  tape- worms  {tcenice 
of  various  kinds).  Thread  worms  {oxyiirides),  how- 
ever, required  to  be  looked  for  more  closely  as  they  are 
small.  Their  movements,  when  expelled  alive,  assist 
in  their  recognition.  (See  Figs.  59  and  60.)  The 
mere  statement  of  patients  as  to  the  presence  of 
worms  should  be  received  with  caution  :  they  must  be 
made  to  describe  the  appearances  seen,  and,  if  pos- 
sible, fragments  of  tape-worms  should  be  brought  for 
examination,  and  directions  should  be  given  for  the 
narrow  parts  to  be  specially  looked  for  and  preserved 
Fig.  60. -- (?a:2/i^r- £q^,  scrutiny,  to  see  if  the  head  of  the  parasite  is  in- 
ides  Vermicular  es,  ,  i  i  •  ,  i 
magnified     five  eluded  m  the  mass. 

times.  A,  Male ;  The  different  kinds  of  tcenia  may  be  recognised  by 
B,  Female.  the  appearance  of  the  head,  and  by  the  microscopic 

(Leuckart.)  examination  of   the  proglottides  with  regard   to   the 

arrangement  of  the  passages  in  the  uterus,  with  the  ova,  etc.     For  this 
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purpose  one  or  two  of  the  large  segments  are  placed  on  a  microscopic  slide 
to  dry  (after  immersion  in  strong  spirit)  so  as  to  be  rendered  transparent. 


Ife 


Fig.  62.— Proglot- 
tides of  the  Taenia 
Solium,  magnified 
twice,  showing  ar- 
rangement of  the 
uterus.    (Leuckart.) 


Fig.  61. —  Tcenia  Mediocanellata,  na- 
tural size,  showing  the  different  size 
and  shape  of  the  segments  in  the  various 
parts.  (The  Tcenia  Solium  resembles 
this  in  general  appearance  :  for  distinc- 
tions see  Figs.  62-65.     (Leuckart.) 


Fig.  63.— Proglot- 
tis of  Tcenia  Medio- 
canellata, magnified, 
showing  the  arrange- 
ment of  the  uterus. 
(Leuckart.) 
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The  Tcenia  Solium  and  the  Tcenia  Mediocanellata  are  the  commonest 
forms  of  tape-worm  in  this  country  (see  Figs.  61-65),  but  Bothriocephalus 
Latus,  another  variety  of  tape- worm,  characterised  by  the  presence  of 
two  deep  depressions — one  on  each  side  of  the  head — is  also  sometimes 
found. 

Round  worms  resemble  earth-worms 
in  general  appearance,  although  paler 
in  colour.  The  female  worm  is  usually 
about  the  length  of  the  page  of  this 
book,  and  the  male  is  considerably 
smaller  (400  mm.  and  250  mm.  re- 
spectively as  a  Tnaximum).  When 
dry,  however,  they  shrivel  up  to  some 
extent. 

Po7'tio7is  of  hydatids  are  sometimes 
expelled  with  the  motions.  Any  little 
cysts  resembling  these  should  be  pre- 
served for  further  examination.  (See 
Fig.  70,  Chapter  xii. ) 

Other  animal  parasites  are  at  times 

found  in  the  motions,  as  the  Anchylos- 

toma  duodenah  (and  more  particularly 

its  ova),  which  gives  rise  to  a  form  of 

angemia  in  hot  countries  :  it  has  only 

been  found  very  rarely  in  Europe.  The 

Fig.  64.— Head       Fig.  65.— Head  of  larvoi  of  insects  also  occur,  occasion - 

of  Tcenia  Solium,    Tcenia    Mediocanel-  ally,    in  the  motions  :    they    may   be 

armed  with  a  cir-    lata     (not      armed  ^j     jj 

cle  of   hooklets,     with     hooklets),  t^,^.       ,         .  ,        , 

showing  two   of    showing     two      of      Microbes    m    enormous    abundance 
the  four  suckers,    the    four    suckers,  and  variety  are  found  in  the  motions, 
(Dr.  Cobbold.)         {J)YQy7n      by      Dr.  ^ost  of  them  doubtless  quite  innocent. 
John  Wilson.)  Pathogenic  forms  also  occur,   as   the 

Tubercle  bacillus,  which  may  be  searched  for  and  examined  as  in  the 
case  of  sputum.  Its  presence  does  not  necessarily  imply  tuberculai' 
ulceration  of  the  bowel,  as  it  may  have  been  swallowed  with  the 
sputum.  The  Bacillus  of  Asiatic  Cholera  and  of  Cholera  Nostras,  may 
also  be  mentioned  ;  but  special  cultivations  are  required  to  make  their 
detection  of  the  least  value  :  and  the  same  may  be  said  of  the  Bacillus 
of  Enteric  Fever. 

Fatty  matter,  occurring  in  masses,  has  been  found  in  the  motions 
of  certain  cases  of  pancreatic  disease,  the  fat  burning  readily  in  the  fire 
and  being  soluble  in  ether.  The  occurrence  of  such  motions  must  be 
rare,  and  the  confusion  with  a  lump  of  mucus  must  be  remembered  as 
possible.  In  the  white  motions  of  children  affected  with  mesenteric 
disease,  fatty  matter  has  been  found  ;  and  small  quantities  may  often 
be  seen  in  the  motions  both  of  children  and  adults  who  are  unable  to 
digest  the  fat  in  their  food  or  in  the  oil  administered  as  medicine. 
Crystals  of  the  fatty  acids  and  cholesterine  have  often  been  found  on 
microscopic  examination  of  the  faeces. 

Crystals.  In  addition  to  crystals  of  the  fatty  acids  and  cholesterine, 
already  mentioned,  the  following  have  been  found  in  faeces  :  Triple 
phosphates,  Phosphate  of  lime,  Oxalate  of  lime,  Charcot-Leyden 
crystals,  and  Haematoidin  crystals. 
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Gall-stones  must  be  searched  for  in  the  way  described  elsewhere  (see 
Jaundice,  p.  456)  when  the  discovery  of  them  is  important.  We  must 
accept  the  statement  of  patients  as  to  passing  gall-stones  with  great 
reserve,  unless  they  can  be  produced,  or  unless  they  have  been  found 
in  the  way  described,  as  hardened  fseces,  intestinal  concretions,  and 
masses  of  saponified  fat  after  the  use  of  large  doses  of  olive  oil  are  some- 
times mistaken  for  them. 

BoneSy  Coins,  Artificial  Teeth,  and  various  other  things,  swallowed  by 
accident,  are  often  found  in  the  motions  after  very  variable  periods, 
extending  sometimes  to  several  months,  after  the  accident.  Such 
articles  are  often  more  or  less  corroded  by  the  digestive  fluids  ;  any 
animal  matters  in  the  article  are  usually  greatly  diminished  in  bulk,  or 
even  quite  absent.  The  metallic  parts  acted  on  may  have  caused  dis- 
coloration of  the  motions  during  the  period  the  article  was  retained. 

The  Smell  of  the  Stools  is  sometimes  particularly  off'ensive,  and  special 
odours  can  sometimes  be  recognised  as  peculiar  to  certain  conditions, 
but  they  are  not  easily  described.  Amongst  the  most  offensive  are 
dysenteric  motions,  and  the  motions  in  certain  forms  and  stages  of 
enteric  fever.  In  the  diarrhoea  of  children  the  milk  sometimes  under- 
goes a  peculiarly  offensive  decomposition,  controlled  in  certain  cases  by 
the  previous  boiling  of  the  milk.  In  jaundice  likewise  the  motions  are 
often  very  disgusting,  and  also  in  some  other  cases  of  gastric  and 
biliary  derangement.  Sourness  can  often  be  recognised  as  characterising 
the  motions  of  children,  which  are  often  distinctly  curdy.  The  odour 
of  sulphuretted  hydrogen,  present  in  natural  faeces  to  a  slight  and 
variable  extent  according  to  the  nature  of  the  food,  is  extremely 
marked  during  the  internal  use  of  sulphur  and  some  of  its  compounds. 
Other  medicines  may  also  communicate  their  special  odour  to  the 
stools. 

The  Clinical  Significance  of  Constipation  and  Diar- 
RHCEA  varies  extremely.  Slight  indications  have  been  inserted 
in  enumerating  the  different  symptoms,  and  the  following  hints 
are  now  added,  but  the  symptoms  of  special  diseases  must  be 
studied  in  systematic  works. 

Constipation  is  extremely  common,  in  its  slighter  forms,  in 
connection  with  disorders  of  digestion,  especially  such  as  pro- 
ceed from  nervous  causes,  worry  of  business,  irregularity  in 
meal  hours,  etc.  But  similar  causes  lead  in  some  subjects  to 
diarrhoea.  Alternations  of  constipation  and  diarrhoea  are  com- 
mon in  certain  forms  of  gastro-intestinal  disorder,  and  are  met 
with  even  in  dysentery  and  enteric  fever.  Occasionally  also 
the  constipation  usual  in  cancerous  obstruction  of  the  rectum 
is  varied  by  an  intercurrent  profuse  diarrhoea.  A  constipated 
state  of  the  bowels  is  habitual  at  the  beginning  of  many  febrile 
disorders.  Pretty  obstinate  constipation  is  so  frequent  at  the 
beginning  of  meningitis  as  to  afford  an  important  indication  of 
its  onset,  or  the  reverse  condition  may  count  against  this 
diagnosis.     Occasionally  a  pre-existing  diarrhoea  is  replaced  by 
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constipation  on  the  supervention  of  meningitis.  Constipation 
when  protracted,  especially  when  associated  with  vomiting  or 
hiccup,  and  abdominal  pain  and  swelling,  should  always  dictate 
the  necessity  of  examining  for  hernial  strangulation,  even  in 
the  less  usual  situations,  or  for  considering  the  question  of 
internal  obstruction  in  its  various  forms,  or  of  invagination  of 
the  bowel.  The  occurrence  of  visible  peristalsis,  and  loud 
rumbling  or  gurgling  noises,  with  constipation,  indicate 
mechanical  obstruction  :  in  such  cases  an  examination  of  the 
rectum  by  the  finger  is  usually  called  for  in  the  diagnosis. 
Chronic  peritonitis  sometimes  leads  to  a  combination  of  similar 
symptoms.  Paralysis  of  spinal  origin  occasionally  gives  rise 
to  constipation  of  such  an  obstinate  character  as  to  suggest  the 
idea  of  obstruction. 

Diarrhoea  attends  certain  febrile  states,  apart  from  any 
specific  intestinal  affection,  being  induced  in  some  way  by  the 
pyrexial  state,  or  the  poisoned  condition  of  the  blood,  and 
perhaps  by  the  inability  of  febrile  patients  to  digest  the  food 
taken  in,  especially  if  overfed  with  rich  animal  soups.  Even 
in  healthy  subjects,  indigestible  or  undigested  food  gives  rise 
to  looseness  of  the  bowels,  usually  associated  with  griping 
pains.  Poisonous  substances  often  produce  severe  diarrhoea.- 
In  addition  to  the  well-known  cathartics  and  the  irritant 
poisons,  certain  forms  of  shell-fish  and  the  flesh  of  animals  in 
certain  states  of  decomposition  may  be  mentioned  (ptomaines), 
and  special  changes  from  the  preparation  of  the  food,  occurring 
at  times  in  sausages,  pies,  etc.  The  influence  of  impure  water, 
the  leaking  of  sewage  pipes,  the  emanations  from  foul  drains, 
and  the  climatic  and  other  influences  which  lead  to  dysentery 
may  be  mentioned  in  this  connection.  Cholera  in  its  epidemic 
form,  and  in  the  less  severe  forms  known  as  "Cholera  nostras," 
or  British,  or  Autumnal  cholera,  and  the  profuse  form  of 
watery  diarrhoea  known  as  Cholera  infantum,  may  likewise  be 
referred  to  in  this  group.  The  scarlatinal  poison  sometimes 
manifests  its  early  presence  by  a  violent  diarrhoea,  especially  in 
malignant  cases ;  measles  also  is  liable  to  this  complication. 
The  spontaneous  looseness  seen  in  certain  stages  of  uraemia  and 
in  puerperal  fever  may  be  referred  to  a  similar  cause.  Enteric 
fever,  with  its  intestinal  lesion,  presents  an  intermediate  form 
between  the  foregoing  and  those  cases  of  diarrhoea  which  owe 
their  origin  to  local  causes,  as  tubercular,  catarrhal,  or  dysen- 
teric ulceration  of  the  bowels.  Peritonitis  frequently  gives  rise 
to  severe  forms  of  diarrhoea;  but  in  many  cases  there  is  consti- 
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pation,  apparently  from  a  paralysed  state  of  the  bowel  due  to 
the  inflammation. 

The  presence  or  absence  of  the  various  concomitant  symp- 
toms, and  the  results  of  the  physical  exploration  of  the  abdo- 
men, must  be  relied  on  for  the  differentiation  of  these  forms. 

THE   TEETH   AND   GUMS. 

An  examination  of  the  TEETH  affords  evidence  in  many  cases 
of  certain  constitutional  states,  as  well  as  of  various  local 
sources  of  disturbance.  The  number  of  teeth  differs  in  the 
first  and  the  second  dentition.  The  age  of  young  persons  can 
sometimes  be  estimated  from  the  state  of  the  dental  develop- 
ment. 

FORMULA     OF    THE    MILK    TEETH. 

M^    Ci    I4    Ci    M2/ 

The  order  of  their  appearance  varies  somewhat.  As  a  rule  the  lower 
central  incisors  appear  first,  then  the  upper  central  incisors,  and  then 
the  lower  lateral  incisors.  The  following  may  be  given  as  the  usual 
order  and  date  of  their  appearance  : — 

Central  incisors,  about  the  7th  month. 
Lateral  incisors,  ,,         9th       ,, 

First  molars,  ,,       loth       ,, 

Canines,  ,,       18th       ,, 

Second  molars,  ,,       24th       ,, 

The  order,  however,  is  sometimes  different,  and  the  date  of 
the  appearance  is  sometimes  earlier,  and  often  much  later  than 
appears  above.  The  process  goes  on  by  little  starts,  with  dis- 
tinct intervals  or  pauses  between. 

I)iso7'ders  of  dentition. — Lateness  in  dentition  often  arises 
from  the  constitutional  derangement  known  as  rickets ;  the 
disturbances  of  digestion,  and  of  the  general  health,  arising 
from  this  cause,  are  often  ascribed  erroneously  to  the  ills  of 
teething.  But  although  the  first  teeth  have  appeared  at  the 
usual  time  the  rickety  state  may  really  exist,  and  from  this 
cause,  or  from  the  occurrence  of  attacks  of  illness,  the  normal 
progress  of  the  dentition  may  be  arrested  or  delayed  for  a  time. 
Precocious  cutting  of  the  early  teeth  is  often  followed  by 
delays  subsequently. 

During  the  process  of  teething  the  infant  has  usually  a  great 
increase  in  the  amount  of  the  saliva.  Various  disturbances  of 
the  health,  especially  diarrhoea,  cutaneous  eruptions,  and  con- 
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vulsions,  are  ascribed  by  the  public  to  this  process,  particularly 
when  the  dentition  is  delayed  or  irregular  in  its  course ;  but 
these  illnesses  are  often  due  to  disorders  produced  by  the  use 
of  artificial  food  which  is  frequently  begun  at  the  teething 
time ;  or  they  may  be  due  to  rickets  or  to  some  other  vice  in 
the  constitution  of  the  infant.  The  advance  of  the  teeth  is 
characterised  at  times  by  great  tenderness  over  the  gums  ;  in 
other  cases  the  rubbing  or  squeezing  of  the  gums  seems  to 
aiford  relief  or  satisfaction.  The  prominence  of  the  gum  over 
an  advancing  tooth  often  gives  quite  a  fallacious  idea  of  its 
nearness  to  the  surface.  Such  appearances  may  come  and  go 
more  than  once  before  the  tooth  comes  through.  We  can 
seldom  safely  predict  the  speedy  cutting  of  a  tooth  unless  the 
sharp  edge  he  felt  just  under  the  gum.  Any  unusual  heat  of 
the  mouth,  any  increase  in  the  salivation,  and  any  little  ulcera- 
tions of  the  gums  should  be  noticed  in  connection  with  the 
teething  process. 

In  bad  forms  of  rickets  and  syphilis  the  teeth  may  never 
appear  at  all,  and  in  other  cases  the  milk  teeth  often  rot  away 
or  drop  out  prematurely.  This  loss  also  happens  occasionally 
in  other  cases,  from  gastric  disorders.  Various  medicines  are 
sometimes  blamed  for  destroying  the  teeth  (mercury,  iron, 
mineral  acids). 

The  Second  Dentition  begins  with  the  appearance  of  the 
first  permanent  molars;  this  precedes  the  shedding  of  the  twenty 
milk  teeth,  which  begin  then  to  fall  out  in  succession. 

FORMULA     OF     THE    PERMANENT    TEETH. 

The  order  in  which  they  make  their  appearance  maj^  be  thus  stated  : — 
Anterior  molars,         at  the  7th  year. 
Central  incisors,  ,,      8th 

Lateral  incisors, 
Anterior  bicuspids, 
Posterior  bicuspids, 
Canines, 
Second  molars, 
Third  molars. 

The  eruption  of  the  permanent  teeth  seldom  gives  rise  to 
much  local  or  constitutional  disturbance,  except  in  the  case  of 
the  "wisdom  teeth";  considerable  pain  and  swelling  sometimes 
appear  in  connection  with  the  cutting  of  the  last  molars,  in  the 
lower  jaw  in  particular. 


9th  ,, 
10th  ,, 
11th  ,, 
r2th    ,, 

12th  to  14th  year. 
18th  to  25th     ., 
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The  shape  and  appearance  of  the  teeth  sometimes  afford  im- 
portant indications.  Transverse  grooves  and  slight  pitting  on 
their  surface  are  supposed  by  some  to  indicate  a  scrofulous 
constitution,  or  at  least  the  occurrence  of  some  previous 
derangement  in  the  health. 

The  notched  teeth  described  by  Hutchinson  afford  important 
evidence  of  congenital  syphilis.  They  often  occur  in  those 
affected  with  syphilitic  keratitis  or  with  labyrinthine  deafness 
and  other  manifestations  of  the  inherited  disease.  The  de- 
formity affects  the  upper  central  incisors  most  frequently  and 
most  distinctly,  although  the  other  incisors  and  the  canines 
may  also  be  affected.  The 
upper  central  incisors,  in  a 
typical  case,  are  dwarfed  both 
in  their  length  and  breadth; 
the  atrophy  affects  the  middle 
lobe,  arivins;  rise  to  a  central     „     ^^    ^t  ^.  x.  ^  n,   ..    ^.  ,.       . . 

'    ^        .  o  .  Fig.  66.— Notched  Teeth.    Malformation 

notch  at  its  edge  ;  sometimes  of  permanent  teeth  found  in  hereditary 
from   this   notch  there   maybe    ^^'^^^'''     (Mr.  Jonathan  Hutchinson.) 

traced  a  shallow  groove  both  before  and  behind.  These 
changes  are  not  always  present  in  hereditary  syphilis;  they 
are  only  of  value  as  signs  in  the  case  of  the  permanent  teeth. 
After  a  time  the  depth  of  the  notch  may  be  lessened  through 
the  wearing  down  of  the  edge,  but  the  deformity  can  usually 
be  detected  even  then.     (See  Fig.  66.) 

Caries  of  the  teeth  occurs  from  causes  not  fully  known,  but 
the  lingering  of  acescent  fluids  about  the  teeth,  arising  from 
the  decomposition  of  particles  of  food  in  the  mouth,  and  the 
development  of  microbes  seem  to  favour  this  destruction. 
Caries  is  frequent  in  cases  of  chronic  dyspepsia.  This  affection 
of  the  teeth  sometimes  accounts  for  the  foetor  of  the  breath 
which  may  be  noticed ;  this  is  often  erroneously  ascribed  to 
disorder  of  the  stomach,  etc.  The  condition  of  the  teeth  has 
important  bearings,  likewise,  on  the  diagnosis  of  facial 
neuralgia,  pains  in  the  ears,  affections  of  the  eyes,  etc. ;  the 
pain  sometimes  radiates  from  the  teeth,  not  only  all  over  the 
face,  but  even  down  to  the  neck.  For  a  proper  examination 
of  the  teeth  in  this  respect  the  assistance  of  the  dentist  is 
usually  essential,  but  in  the  absence  of  this  we  may  learn 
much  by  detecting  some  special  tooth,  obviously  rotten,  or 
with  an  exposed  pulp,  which  gives  rise  to  sharp  pain  on 
pressing  it  or  probing  it ;  in  a  diffused  facial  neuralgia,  from 
any  cause,  we  must  remember  that  the  teeth  also  may  parti- 

2  F 
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cipate  in  the  general  suffering,  so  that  we  must  search  for  a 
local  and  specialised  tenderness  of  one  or  two  teeth  in  particu- 
lar. Neuralgia  seems  sometimes  to  be  set  up  by  the  extraction 
of  a  tooth — the  pain  being  recognised  by  the  patient  as 
different  from  that  of  the  previous  caries. 

The  rottenness  or  the  absence  of  the  teeth  may  throw  im- 
portant light  on  dyspeptic  disorders,  or  even  on  the  imperfect 
nutrition  of  a  patient.  Defects  in  the  teeth  often  seriously 
prevent  the  due  trituration  of  the  food  necessary  for  its  proper 
digestion  and  assimilation. 

Falling  out  of  the  teeth  occurs  in  connection  with  mercurial 
salivation,  and  also  in  connection  with  scurvy.  The  earliest 
signs  of  these  affections,  however,  appear  in  the  gums.  The 
teeth  also  fall  out  in  certain  cases  of  destructive  ulceration 
involving  the  gums  (cancrum  oris  or  noma).  The  milk  teeth 
often  rot  and  fall  out  prematurely  in  rickets  and  syphilis. 

Grinding  the  teeth  is  almost  habitual  in  certain  children,  and 
it  readily  occurs  in  others  when  the  stomach  and  digestion  are 
out  of  order.  Its  presence,  therefore,  is  not  to  be  ascribed  at 
once  to  the  irritation  of  worms,  although  this  is  a  prevalent 
popular  opinion.  No  doubt,  however,  it  is  frequently  present 
in  such  cases.  In  small-pox  and  some  other  febrile  diseases  in 
childhood  grinding  of  the  teeth  is  an  unfavourable  indication. 
Although  commonest  in  childhood  this  symptom  is  not  un- 
known in  adults. 

The  Gums  are  often  spongy  and  their  edges  ragged  and 
irregular  in  the  case  of  those  whose  teeth  are  bad  and  neglected, 
and  when  the  tartar  is  very  abundant.  When  these  causes  of 
irritation  exist  the  indications  from  the  gums  are  not  so  valuable. 

Swelling  of  the  gums,  with  slight  tenderness,  constitutes  one 
of  the  earliest  indications  of  the  action  of  mercury.  The  special 
fcetor  of  the  breath  due  to  mercury  and  the  occurrence  of 
salivation  also  help  the  diagnosis.  This  influence  is  produced 
whatever  may  be  the  way  in  which  the  metal  enters  the  system. 
Some  other  metallic  poisons  cause  something  of  the  same  kind, 
but  in  a  much  less  degree. 

The  blue  or  blackish  line  involving  the  gums,  just  beyond  the 
teeth,  affords,  when  it  is  pronounced,  a  valuable  indication  of 
lead  poisoning.  When  it  is  present  we  must  inquire  for  the 
history  of  colic,  and  the  other  signs  of  poisoning,  and  ascertain 
if  any  exposure  to  the  deleterious  influence  of  lead  has  arisen 
in  connection  especially  with  the  water  supply  or  the  occupation 
of  the  patient. 
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A  red  line  on  the  gums  is  regarded  by  some  as  an  indication 
of  a  phthisical  constitution :  although  often  present,  no  great 
reliance  can  be  placed  on  its  indications. 

Very  spongy  gums^  sometimes  with  submucous  haemorrhages, 
are  common  in  scurvy ;  bleeding  readily  arises  from  slight 
irritation  of  the  parts,  and  foetor  of  the  breath  is  also  usually 
present.  Slight  forms  of  scurvy  are  not  uncommon  among 
labourers  who  carry  their  food  to  their  work,  and  live  on  tea, 
bread  and  bacon,  etc.  Subcutaneous  haemorrhages,  etc.,  must 
be  looked  for.  Purpura  likewise  affects  the  gums,  but  they 
are  seldom  so  spongy  as  in  scurvy,  although  haemorrhages  some- 
times arise  there ;  these  may  prove  serious  from  their  persist- 
ence and  the  difficulty  of  stopping  the  bleeding. 

Inflammation  of  the  gums  (gingivitis)  may  form  part  of  a 
general  affection  of  the  mouth,  already  described  (vesicular, 
ulcerative,  and  gangrenous  stomatitis ;  see  p.  424).  The  local 
inflammation  or  swelling  known  as  "  gum-boil "  arises  from 
inflammation  around  the  root  of  the  tooth  affected  (periodon- 
titis) :  the  tooth  is  often  felt  to  be  tender,  and  sometimes  to 
be  elevated,  as  it  were,  from  the  socket.  The  local  disturbance, 
as  manifested  by  swelling,  and  the  general  inflammatory  re- 
action are  often  extreme  :  when  by  accident  the  swelling  is  not 
considerable  the  first  indication  of  the  cause  of  the  violent 
symptoms  may  be  the  appearance  of  pus  by  the  side  of  the 
tooth.  With  inflammation  of  the  gum  from  any  cause  more  or 
less  salivation  is  frequent. 

The  presence  of  sordes  on  the  gums  and  teeth  in  fevers,  of 
the  white  patches  of  muguet,  and  the  discoloration  of  Addison's 
disease,  have  been  noticed  elsewhere.     (See  pp.  420,  423.) 

Pallor  of  the  gums  affords  a  valuable  indication  of  anaemia. 

General  treatises  on  medicine  and  special  works  on  diseases  of  childhood 
deal  with  many  of  the  subjects  referred  to  in  this  chapter.  For  details  as  to 
disorders  of  the  rectum,  anus,  etc. ,  reference  must  be  made  to  surgical  works. 
See  also  references  in  Chapter  xii.  on  Jaundice,  and  Chapter  xvi.,  part  3,  on 
the  Examination  of  the  Abdomen.  For  chemical  details  and  methods,  see  v. 
Jaksch  (R.),  "Clinical  Diagnosis,"  London,  1890.— Halliburton  (W.  D.), 
"  Chemical  Physiology  and  Pathology,"  London,  1891. 

"Wilson  Fox,  "  Diseases  of  the  Stomach,"  3rd  edition,  London,  1872. — Pavy 
(F.  W.),  "  Practical  Treatise  on  the  Function  of  Digestion  ;  its  Disorders  and 
their  Treatment,"  2nd  edition,  London,  1869.— Habershon  (S.  O.),  "  On  the 
Diseases  of  the  Stomach  ;  the  Varieties  of  Dyspepsia,  their  Diagnosis  and 
Treatment,"  3rd  edition,  London,  1879:  also  "Pathological  and  Practical 
Observations  on  Diseases  of  the  Abdomen,"  3rd  edition,  London,  1878. — 
Chambers  (T.  K.),  "The  Indigestions,"  London,  1867. —Germain  See,  "  Des 
dyspepsies  gastro-intestinales, "  Paris,  1881. — Brinton  (Wm.),  "Intestinal 
Obstruction,"  London,  1867. — Treves,  "Intestinal  Obstruction,"  London, 
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CHAPTER   XII. 
JAUNDICE  AND  DROPSY. 

IT  is  convenient  to  consider  these  affections  together,  as  both 
are  frequently  due  to  disease  of  the  liver,  and  it  is  not 
uncommon  to  find  both  in  the  same  patient.  It  must  be  re- 
membered, however,  that  dropsy  arises  from  various  causes, 
and  may  depend  on  diseases  which  have  no  connection  with 
jaundice  or  with  any  form  of  hepatic  disease. 

JAUNDICE. 

When  jaundice  is  well  marked  there  can  be  no  mistake 
about  its  presence.  The  yellowness  of  the  skin  and  ocular 
conjunctiva,  and  the  discoloration  of  the  urine  with  bile,  pre- 
sent a  striking  and  easily  recognised  group  of  symptoms. 
Discoloration  of  the  skin,  somewhat  resembling  jaundice, 
is  found  in  certain  cases  of  anaemia,  in  chlorosis,  in  Addison's 
disease,  and  in  the  chloasma  associated  with  fibroid  tumours 
and  other  affections  of  the  womb.  Exposure  to  the  sun  and 
weather  may  produce  in  certain  complexions  a  tinge  resembling 
jaundice,  and  the  serious  disturbances  of  the  general  health 
induced  by  intermittent  fevers,  by  the  presence  of  malignant 
disease,  and  by  syphilis,  all  resemble,  at  times,  the  cutaneous 
discoloration  of  jaundice.  All  these  may  usually  be  seen  to 
differ  from  the  jaundiced  tint  on  a  critical  examination ;  and  in 
nearly  all  these  affections  the  whiteness  of  the  conjunctivae, 
which  often  indeed  shine  out  with  a  pearly  brightness,  removes 
the  cases  at  once  from  this  category.  The  conjunctiva,  how- 
ever, sometimes  presents  a  dingy  yellow  colour,  apart  from 
jaundice ;  this  is  sometimes  due  to  the  presence  of  yellow  sub- 
conjunctival fat,  and  this  complication  presents  a  serious  diffi- 
culty in  determining  the  presence  or  absence  of  a  slight  dis- 
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coloration;  but  when  the  colour  is  due  to  this  cause  it  usually 
occurs  in  patches  at  special  parts,  and  is  not  so  evenly  diffused 
as  in  jaundice. 

The  urine  comes  to  our  aid  in  such  doubtful  cases,  for  it 
very  readily  assumes  the  jaundiced  colour.  The  method  of 
testing  for  bile  pigment  is  described  in  the  section  on  urinary 
examinations.  (See  Chapter  xiii.)  No  great  reliance  can  be 
placed  on  the  reports  of  patients  regarding  bile  in  the  urine, 
as  they  often  mistake  bloody  or  concentrated  urine  for  bilious 
discoloration,  and  the  internal  use  of  santonin  or  rhubarb  may 
produce  a  pretty  close  resemblance  to  bilious  urine.  The 
urine  shows  the  presence  of  jaundice  earlier  than  anything 
else,  but  it  likewise  is  the  first  to  lose  the  colour,  if  the  attack 
be  passing  off,  so  that  the  urine  may  be  free  from  bile  although 
the  conjunctivae  still  remain  really  tinged  with  it.  If  we  have 
the  chance  of  watching  the  skin,  the  conjunctivae,  and  the 
urine,  in  different  stages  of  the  suspected  jaundice,  we  are 
seldom  left  in  much  doubt.  The  urine  in  jaundice  is  often 
turbid  from  mucus,  or  it  may  deposit  urates  :  even  when  it 
does  not  give  distinctive  reactions  on  testing  for  albumen,  the 
sediment  often  contains  abundance  of  coloured  tube  casts. 

The  appearance  of  the  stools  renders  much  assistance  in  the 
study  of  jaundice,  for  while  everything  else  is  discoloured,  the 
motions  are  often  free  from  bile,  presenting  a  paler  appearance 
than  natural.  This  is  often  best  described  by  the  word 
"  clayey."  But  we  may  also  have  marked  jaundice  with  much 
bile  in  the  faeces.  The  pale  colour  of  the  faeces  may  thus,  in 
doubtful  cases,  assist  the  diagnosis  of  jaundice,  but  their  bilious 
colour  does  not  count  for  much  as  negativing  the  idea  of  jaun- 
dice. The  motions  in  jaundice  are  usually  costive,  and  if  long 
retained  in  the  bowel  the  faeces  are  often  highly  offensive, 
from  decomposition  going  on  within. 

Obstructive  and  Non-obstructive  Jaundice. — The  pre- 
sence or  absence  of  bile  in  the  motions  may  be  regarded  as 
affording  an  important  aid  in  classifying  the  cases  according  as 
they  are,  or  are  not,  due  to  or  associated  with  obstruction  of 
the  common  bile-duct,  although  this  is  not  universally  ad- 
mitted. If  such  obstruction  be  the  cause  of  the  jaundice,  the 
motions  are  pale  in  proportion  to  the  depth  of  the  jaundice  : 
we  find  as  a  rule  that  in  cases  due  to  obstruction  the  jaundice 
is  much  deeper  than  where  no  obstruction  exists. 

The  obstruction  may  be  due  to  something  within  the  duct 
itself :  thus  thickening  of  the  mucous  membrane  in  the  walls. 
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or  any  excess  of  mucus  may  readily  give  rise  to  the  form  called 
''catarrhal  jaundice  " ;  gall-stones  may  block  up  the  channel, 
or  the  ducts  themselves  may  be  the  seat  of  a  malignant  growth. 
Ulcers,  cicatrices,  foreign  bodies,  and  even  worms  have  been 
known  to  interfere  with  the  opening  of  the  duct  into  the  duo- 
denum, and  catarrh  or  inflammation  of  the  mucous  membrane 
of  the  duodenum  may  likewise  cause  obstruction  from  the 
swelling  implicating  the  orifice  of  the  duct  or  from  the  exten- 
sion upwards  of  a  ''  gastro-intestinal  catarrh." 

But  the  obstruction  may  be  due  to  pressure  from  tvithout,  by 
a  tumour  (usually  malignant)  in  the  pancreas,  stomach,  or  duo- 
denum ^  or  by  waxy,  cancerous,  or  scrofulous  glands  at  the 
fissure  of  the  liver;  or,  a  tumour  connected  with  the  liver 
itself  may,  from  its  position,  compress  the  duct,  as  in  the  case 
of  a  cancerous  nodule,  an  abscess,  an  aneurysm,  or  an  hydatid 
cyst ;  or  again,  the  inflammatory  exudation  of  perihepatitis 
may,  by  its  contraction,  constrict  the  duct.  Abdominal 
tumours  connected  with  the  kidney,  ovaries,  etc.,  may  com- 
press the  bile-duct,  and  give  rise  to  jaundice.  The  pregnant 
uterus  may  likewise  do  so,  and  also  faecal  accumulations  in  the 
bowels  ;  and  hard  scybala  have  been  mistaken  for  cancerous 
nodules  in  cases  of  jaundice  due  to  such  a  cause. 

In  discriminating  these  causes  we  have  regard  to  the  size 
and  form  of  the  liver,  the  presence  and  character  of  the  pain 
(if  any)  and  the  special  symptoms  of  the  various  affections 
named,  in  their  relation  to  the  date  of  the  appearance  of  the 
jaundice.  In  hepatic  cancer  the  liver  is  usually  enlarged,  often 
nodular,  more  or  less  painful,  and  tender  to  the  touch.  The 
occurrence  of  jaundice  is  due  to  the  accidental  position,  as  it 
were,  of  the  cancerous  mass,  and  so  it  may  be  an  early  or  a 
late  symptom,  and  indeed  it  is  often  absent  in  hepatic  cancer. 
The  presence  of  malignant  disease  elsewhere  is,  of  course,  a 
strong  presumption  in  favour  of  the  cancerous  origin  of  jaun- 
dice. The  persistence  or  variability  of  the  jaundice  is  im- 
portant ;  jaundice  due  to  the  pressure  of  a  cancerous  nodule  on 
the  duct  never  disappears  after  it  is  established ;  the  history 
of  previous  attacks  of  jaundice,  therefore,  which  have  passed 
off,  predisposes  one  in  favour  of  a  less  serious  view  of  the  case ; 
but  we  must  remember  that  the  previous  attacks  may  have 
been  of  quite  a  different  nature  from  the  existing  jaundice, 
and  we  know  that  gall-stones  and  cancer  frequently  exist  in 
the  same  case,  whatever  be  their  mutual  relation. 

The   concurrence   of  intense  jaundice^    and   ivhite  stoolSy   tvifh 
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abdominal  drojpstj  may  be  regarded  as  pointing  to  an  obstruction 
of  the  duct  and  of  the  portal  vein  by  the  same  cause,  which  in 
such  a  case  must  be  something  outside  of  both,  usually  a  can- 
cerous mass.  Jaundice,  usually  of  a  slighter  character,  may 
exist  along  with  ascites  due  to  cirrhosis  of  the  liver;  the 
jaundice  in  such  cases  is  not  only  usually  slight,  but  bile  is 
not  completely  absent  from  the  stools,  unless,  indeed,  there  be 
a  complication  from  a  concurrent  catarrh  of  the  ducts  giving 
rise  to  obstruction  :  a  diminution  of  the  bile  in  the  faeces  may, 
however,  be  found  in  this  disease  resulting  from  the  atrophy 
of  the  cells  in  the  liver.  When  there  is  dropsy  with  a  con- 
gested liver,  from  alcohol  for  example,  the  motions  may  be 
highly  bilious. 

The  presence  or  absence  of  pain  is  an  important  point  in  the 
study  of  jaundice.  Pain  is  usually,  but  not  always,  more  or 
less  present  in  cancer ;  even  in  catarrhal  jaundice,  with  per- 
haps some  congestion  of  the  liver,  there  is  generally  some  pain 
and  discomfort  in  the  hepatic  region.  In  the  passage  of  gall- 
stones the  pain  reaches  a  maximum ;  it  is  very  violent, 
paroxysmal,  and  often  associated  with  great  sickness.  Such 
paroxysms  of  pain  may  occur  several  times  during  the  attack 
of  jaundice,  as  well  as  for  a  day  or  two  before  it  appears. 
Occasionally  the  jaundice  is  permanent,  the  gall-stone  being 
impacted  in  the  common  bile-duct.  At  other  times  the 
jaundice  varies  much,  but  may  never  go  quite  away,  owing 
to  the  frequently  recurring  passage  of  the  stones.  Attacks  of 
pain  and  jaundice  due  to  the  passage  of  gall-stones  are  also 
apt  to  be  repeated  after  an  interval  of  months  or  years.  We 
must  remember  that  it  is  possible  to  have  an  attack  of  biliary 
colic  without  jaundice,  from  the  gall-stone  escaping  quickly, 
or  from  its  only  affecting  the  cystic  duct,  or  from  its  ulcerating 
through  the  gall-bladder.  Many  cases  of  hepatic  colic  with 
great  accumulations  of  stones  in  the  gall-bladder  have  been 
observed  without  any  jaundice  at  all,  or  with  merely  a  some- 
what sallow  complexion.  The  detection  of  gall-stones  in  the 
motions  settles  the  diagnosis.  In  doubtful  cases,  where  there 
is  a  suspicion  of  cancer,  these  must  be  carefully  sought  for. 
Although  dried  gall-stones  float  in  water,  they  do  not  come 
to  the  surface  on  adding  water  to  the  faeces  and  breaking  up 
the  solid  masses  as  is  sometimes  supposed.  To  detect  them 
we  must  pass  all  the  motions  through  some  form  of  sieve,  or 
through  a  muslin  filter  after  breaking  up  the  faeces  by  admix- 
ture with  water  and  gentle  trituration  with  a  piece  of  wood  : 
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the  offensiveness  of  the  process  may  be  lessened  by  adding  pre- 
viously some  disinfectant,  such  as  Burnett's  or  Condy's  fluid. 
If  there  is  any  doubt  as  to  the  object  found  being  a  gall-stone, 
a  portion  of  it  may  be  pounded  and  dissolved  in  sulphuric 
ether  or  boiling  alcohol,  from  which  crystals  of  cholesterine 
are  deposited  (see  Fig.  71),  as  they  nearly  all  contain  this 
substance ;  the  faceted  appearance  is  often  of  itself  conclusive. 
Gall-stones  passed  through  the  ducts,  seldom  are  much  larger 
than  a  pea,  often  indeed  smaller.  Sometimes  inspissated  bile 
(resembling  a  dried  medicinal  extract),  found  in  the  motions, 
has  been  recognised  as  such  on  testing  with  acids. 

Rigors  occurring  in  jaundice  point  to  distension  of  the  bile- 
ducts  from  the  obstruction  of  gall-stones ;  or  to  the  presence 
of  abscess  of  the  liver ;  or  perhaps  to  the  existence  of  pyaemia, 
of  which  the  jaundice  may  be  a  symptom ;  at  times  the  febrile 
rigors  may  occur  in  cases  of  cancer  without  any  obvious  cause. 
Haemorrhages  from  the  stomach  and  bowels,  and  subcutaneous 
blotches  occur  in  old  and  severe  forms  of  jaundice,  and  are  due 
probably  to  deterioration  of  the  blood,  in  cases  of  obstruction  ; 
or  to  blood-poisoning  or  portal  obstruction,  in  those  serious 
cases  where  there  is  no  obstruction  of  the  ducts  in  any  form. 
Haemorrhages  from  the  umbilicus  occur  in  some  grave  forms 
of  infantile  jaundice.  (See  p.  461.)  In  addition  to  the 
symptoms  already  noticed,  itchiness  of  the  skin,  yellow  vision, 
cutaneous  eruptions,  xanthelasma,  slowness  of  pulse,  a  lowered 
temperature  and  impaired  nutrition,  are  occasionally  very 
noticeable.  Sometimes  jaundice  appears  suddenly  without 
anything  else  to  attract  attention,  not  even  squeamishness  or 
impaired  appetite.  Popularly,  jaundice  is  often  ascribed  to  a 
feeling  of  disgust  produced  by  disagreeable  sights  and  smells, 
but  in  such  cases  it  is  probably  the  incipient  jaundice  which 
really  makes  the  person  more  susceptible  than  usual. 

Jaundice  without  obstruction  of  the  ducts  is  still  somewhat  of  a 
puzzle  both  clinically  and  pathologically.  Clinically,  the  proof 
of  bile  in  the  stools  is  at  times  rendered  doubtful  by  our 
knowledge  that  in  some  cases  of  this  class  there  is  a  tendency 
to  haemorrhage,  and  small  quantities  of  blood,  by  imparting  a 
dark  colour  to  the  faeces,  may  simulate  an  admixture  with  bile  : 
some  cases  might  thus  be  erroneously  regarded  during  life  as 
free  from  obstruction  of  the  ducts  owing  to  this  misinterpreta- 
tion of  the  colour  of  the  stools.  Even  pathologically  the  case 
may  be  misinterpreted.  It  is  now  known  that  very  slightly 
increased  resistance  to  the  flow  of  bile  through  the  ducts  may 
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lead  to  a  practical  obstruction  and  a  tendency  to  reabsorption 
of  the  bile,  but  these  slight  impediments  may  be  easily  over- 
come mechanically  by  the  pressure  of  the  pathologist  on 
squeezing  the  gall-bladder  in  his  testing :  it  is  even  possible 
that  accidental  pressure  in  the  handling  of  the  organs,  before 
examining  the  orifice  of  the  duct,  might  be  sufficient  to  force 
on  the  bile  into  the  duodenum,  although  little  or  none  could 
pass  during  life. 

There  is,  however,  a  pretty  general  agreement  that  jaundice 
may  occur,  and  often  does  occur,  without  obstruction.  The 
relationship  of  such  cases  to  changes  in  the  blood  has  been 
suggested  and  is  no  doubt  full  of  significance.  One  interesting 
variety  of  this  relationship  is  the  coincidence  of  hsemoglobinuria 
with  non-obstructive  jaundice.  We  have  here  evidence  of 
destructive  processes  going  on  in  the  red  blood  corpuscles 
leading  to  their  disintegration,  so  that  they  are  no  longer 
recognisable  in  the  urine  as  corpuscles  although  their  haemo- 
globin is  present  in  abundance.  In  grave  forms  of  the  so-called 
"Pernicious  anaemia,"  we  have  also  at  times  a  true  jaundice 
or  bile  pigmentation,  quite  distinguishable  from  the  mere 
sallow  tint  of  the  face  so  common  in  this  and  various  other 
forms  of  anaemia.  In  such  cases  of  pernicious  anaemia  we  have 
profound  alterations  in  the  blood  with  tendencies  to  haemor- 
rhages and  other  indications  of  grave  disorder. 

Haemoglobinuria  and  jaundice  of  the  non-obstructive  variety 
may  both  be  induced  by  poisons ;  they  may  be  both  found 
together,  in  the  same  case  at  the  same  time,  as  the  result  of 
poisoning  of  the  system  in  bad  malarial  fevers,  for  example. 
As  a  great  clinical  group  we  may,  therefore,  class  various 
poisons  together  as  active  agents  in  producing  non-obstructive 
jaundice.  Phosphorus,  Antimony,  and  Arsenic,  may  be 
named  as  well  known  poisons  giving  rise  to  jaundice.  More 
doubtfully,  perhaps.  Chloroform  and  Ether  may  be  admitted 
as  occasionally  doing  the  same.  Next,  we  have  snake-bites 
whose  influence  in  causing  jaundice  rapidly,  without  obstruc- 
tion, has  long  been  known.  This  animal  poison  forms  an 
interesting  link  between  the  ordinary  poisons  and  the  poisons 
of  the  specific  fevers.  Thus  in  relapsing  fever,  in  typhus, 
occasionally  in  scarlatina,  and  notably  in  yellow  fever,  we  may 
have  jaundice.  The  so-called  "Epidemic  jaundice"  implies 
by  its  name  a  relationship  to  the  infectious  diseases.  But  we 
may  have  non-obstructive  jaundice  complicating  acute  lobar 
pneumonia  also,  a  form  of  disease  which  has  such  numerous. 
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points  of  resemblance  to  the  fevers  that  many  are  disposed  to 
class  it  with  them.  In  pneumonia  complicated  with  jaundice 
it  has  often  been  stated  that  the  right  lung  is  specially  involved, 
but  this  is  by  no  means  invariably  the  case,  and  even  when  it 
is  the  one  implicated,  the  disease  may  involve  the  upper  lobe, 
so  that  mere  contiguity  of  the  inflammatory  process  to  the  liver 
has  evidently  but  little  to  do  with  the  jaundice.  In  acute 
yellow  atrophy  of  the  liver,  jaundice  is  a  leading  symptom;  the 
relationship  of  this  disease  on  the  one  hand  to  phosphorus 
poisoning,  and  on  the  other  to  the^  acute  specific  fevers,  seems 
to  bring  it  into  the  same  great  group  :  the  student  must 
remember,  however,  that  the  female  sex  and  the  pregnant  or 
puerperal  condition,  are  also  closely  connected  with  the 
etiology  of  this  remarkable  disease.  In  these  cases  the  jaundice 
is  not  usually  very  intense,  but  it  is  persistent :  there  are 
febrile  symptoms  and  often  great  nervous  disturbance,  the  liver 
is  usually  diminished  in  bulk,  but  this  cannot  always  be  clearly 
proved  by  percussion  during  life.  The  detection  of  crystals 
of  tyrosine  in  the  urine  sometimes  aids  the  diagnosis  :  these 
may  be  found  in  the  sediment  of  the  urine  as  passed  ;  but 
more  commonl}^  some  preliminary  evaporation  or  concentra- 
tion is  required.     (See  Fig.  67.)     In  advanced   cirrhosis  or 


Fig.  67.— Crystals  of  Tyrosine  deposited  spon- 
taneously in  the  urine,  from  a  case  of  acute 
yellow  atrophy  of  the  liver.     (Roberts.) 

chronic  atrophy  of  the  liver,  jaundice  with  bile  in  the  motions 
may  occur :  in  such  cases  we  may  have  nervous  symptoms  and 
other  evidences  of  a  poisoning  of  the  system.    Pyaemic  infection 
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is  another  cause  of  non-obstructive  jaundice  readily  classed  with 
the  group  of  poisonous  influences. 

Another  factor  in  the  causation  of  jaundice  is  nervous 
disturbance :  occasionally  anxiety  has  determined  a  sudden 
jaundice,  and  the  influence  of  the  nervous  system  on  secretion 
is  well  established. 

A  further  group  of  cases  of  jaundice  without  obstruction  of 
the  ducts  seems  to  depend  on  the  increased  secretion  of  bile, 
say  in  cases  of  congestion  of  the  liver ;  or  on  diminished 
activity  in  the  processes  of  oxygenation,  etc.,  by  which  the 
bile  is  used  up  in  the  system  ;  or  on  the  diminished  elimination 
of  it,  the  result  of  prolonged  habitual  constipation. 

In  the  study  of  all  such  cases  the  detection  of  biliary  acids 
in  the  urine  was  at  one  time  regarded  as  a  point  of  great  im- 
portance :  no  reliable  test  for  these  acids  can  be  conveniently 
applied  to  the  urine  in  clinical  work,  and  as  yet  the  importance 
■of  this  branch  of  the  inquiry  is  not  great. 

Cases  of  jaundice  essentially  or  originally  without  obstruc- 
tion may  readily  become  complicated  or  associated  with 
catarrhal  processes  leading  to  obstruction  of  the  ducts  and 
absence  of  bile  from  the  stools.  Again,  even  in  cases  due  to 
influences  operating  on  the  blood,  we  may  have  jaundice  with- 
out obstruction  aggravated  by  an  obstructive  jaundice  result- 
ing from  an  impediment  to  the  flow  of  bile  from  increased 
viscidity,  this  being  brought  about  by  changes  in  the  blood 
from  which  it  is  secreted.  The  discussion  of  such  subjects 
belongs,  however,  to  pathology  rather  than  clinical  medicine. 

In  infancy  we  have  often  a  spurious  jaundice  due  to  mere 
discoloration  of  the  skin,  for  a  few  days  after  birth,  without 
any  real  yellowness  of  the  skin  or  of  the  conjunctivae  :  pressure 
of  the  fingers  on  the  skin,  by  removing  the  congestion  for  the 
time,  may  help  us  in  recognising  the  pure  or  the  yellow  tint 
underlying  the  coloration  referred  to.  A  true  jaundice  occurs 
not  unfrequently  from  catarrh  of  the  ducts,  or  in  other  infants 
from  imperfect  oxidation  of  the  blood,  especially  in  the  un- 
favourable surroundings  of  a  badly  ventilated  lying-in  hospital. 
A  very  serious  form  of  jaundice  occurs  in  infancy  associated 
with  an  unhealthy  state  of  the  umbilicus  (phlebitis,  peritonitis, 
pyaemia).  Jaundice  is  occasionally  dependent  on  a  congenital 
defect  of  the  bile-ducts  :  this  malformation,  although  rare,  has 
been  known  to  occur  in  several  members  of  the  same  family, 
-and  has  been  supposed  to  be  possibly  due  to  intra-uterine 
syphilitic   perihepatitis :    this   defect  is  sometimes  associated 
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with  fatal  haemorrhages  from  the  umbilicus  and  other  parts  : 
the  jaundice  appears  within  a  few  days  of  birth  and,  even  if 
otherwise  uncomplicated,  leads  to  atrophy  and  death  within  a 
few  months  at  the  furthest. 


DROPSY. 

Dropsy  must  be  studied  in  respect  of  its  severity,  its  extent 
and  distribution,  the  mode  of  its  onset,  and  the  evidence,  if 
any,  of  co-existing  disorders  of  the  blood,  heart,  liver,  kidneys, 
spleen,  and  ovaries,  or  of  the  presence  of  any  swellings   or 
tumours  in  the  abdomen  or  chest. 

Anasarca  and  (Edema. — When  general  dropsij  of  the  whole 
body  (general  anasarca)  appears  somewhat  suddenly,  the  com- 
mon cause  is  renal  disease  (nephritis).  In  such  cases,  if  the 
attack  be  not  too  sudden  and  extreme,  the  swelling  is  usually 
first  noticed  in  the  face  in  the  morning,  the  patient  feeling  his 
eyelids  stiff  and  heavy,  and  his  friends  noticing  a  degree  of 
puffiness  in  the  cheeks  and  around  the  orbits  :  this  often 
disappears  after  moving  about  for  a  time,  the  swelling  appear- 
ing in  the  feet  and  ankles  at  night :  this  in  its  turn  disappears 
with  rest  in  the  horizontal  posture, — the  fluid  gravitating 
according  to  the  position  of  the  patient.  To  detect  oedema  in 
the  subcutaneous  cellular  tissue  we  press  firmly  and  steadily 
with  the  point  of  the  finger  and  observe  if  a  *  Spitting"  or 
depression  remains.  It  should  be  stated,  however,  that  in  all 
forms  of  dropsy  if  long  continued  the  tissues  at  the  feet  and 
legs  may  become  so  hard  that  pitting  is  scarcely  possible  :  this 
is  the  more  likely  to  happen  if  they  have  been  repeatedly 
punctured  in  the  treatment.  We  select,  in  slight  cases,  some 
part  with  the  resistant  bone  beneath  to  bring  out  this  pitting 
more  easily.  In  extreme  dropsy  the  loose  areolar  tissues  of  the 
eyelids,  penis  and  scrotum  or  vulva,  become  greatly  distended. 
The  testing  of  the  urine  usually  shows  such  a  case  to  be  of 
renal  origin ;  pain  in  the  loins,  sickness  or  vomiting,  head- 
ache, and  more  or  less  shivering  are  common  in  acute  cases 
(Acute  Nephritis,  Acute  Bright's  Disease).  An  extreme  pallor 
of  the  complexion  is  often  a  notable  feature  in  both  acute  and 
chronic  cases.  Severe  renal  dropsy  has  been  known  to  exist 
without  albuminuria,  but  this  is  rare ;  the  recent  history  of 
scarlet  fever,  etc.,  may  assist  the  diagnosis  in  such  a  case. 

QEdema  of  the  feet,  and  also  of  the  face,  closely  resembling 
renal  dropsy,  is  found  at  times  to  be  due  to  anaemia,  the  altered 
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condition  of  the  blood,  no  doubt,  predisposing  to  these  exuda- 
tions. The  urine  should  be  carefully  tested  more  than  once  in 
such  cases  before  deciding  on  the  absence  of  kidney  disease,  as 
albumen  is  temporarily  absent  from  the  urine  in  certain  renal 
cases,  especially  before  breakfast.  (Edema  from  alterations  in 
the  blood  occurs  in  connection  with  chloro-ansemia,  and  also  in 
the  disorders  incident  to  the  '^  change  of  life."  The  impover- 
ishment of  the  blood  from  fevers,  profuse  haemorrhage,  severe 
diarrhoBa,  etc.,  may  also  lead  to  oedema,  especially  as  in  such 
cases  the  organs  of  circulation  are  also  usually  enfeebled. 
Chronic  disease  of  the  liver  seems  at  times  to  lead  to  more  or 
less  general  oedema  of  the  anaemic  type,  no  doubt  from  changes 
in  the  blood  :  such  forms  of  oedema  may  precede  the  occurrence 
of  the  abdominal  form  of  dropsy  more  specially  dependent  on 
liver  disease. 

Myxcedema,  a  name  applied  to  oedema  of  mucus-  or  jelly-like 
consistency,  may  closely  resemble  renal  dropsy,  particularly  as 
the  face  is  usually  very  pallid  as  well  as  dry  and  bloated.  The 
swelling,  however,  shows  little  tendency  to  gravitate  to  the 
lower  parts,  and  it  is  too  firm  and  resilient  to  pit  on  pressure. 
The  swelling  extends  to  all  parts  of  the  body  and  often  affects 
the  sides  of  the  neck  above  the  clavicles,  in  a  notable  manner. 
The  features  become  coarse  and  the  hands  "  spade-like."  The 
thyroid  is  sometimes  much  diminished  in  size.  With  the 
advance  of  the  disease  the  mental  operations  become  very  slow, 
the  whole  aspect  torpid,  and  the  temper  rather  sullen.  To- 
wards the  end  of  the  case  a  regular  cedema  may  supervene  on 
the  other  swelling.  The  diagnosis  turns  on  the  absence  of 
albumen  from  the  urine,  on  the  occurrence  of  this  disease  in 
adult  women,  and  on  the  progressive  changes  in  the  direction 
already  indicated. 

(Edema  beginning  at  the  feet,  and  gradually  invading  the  legs, 
but  keeping  strictly  to  the  lower  limbs,  or  at  least  to  the  lower 
part  of  the  body,  is  usually  due  to  some  mechanical  impedi- 
ment to  the  circulation  either  in  the  limbs,  in  the  abdominal 
vessels,  or  in  the  heart  itself  Varicose  veins,  venous  thrombi, 
aneurysms,  tumours,  or  anything  pressing  on  the  veins  of  the 
limb,  tumours  in  the  pelvis,  abdominal  tumours  generally 
(including  pregnancy),  glandular  enlargements  (scrofulous  or 
malignant)  in  the  neighbourhood  of  the  vena  cava,  and  similar 
obstructions,  may  all  act  in  this  way.  Affections  of  the  right 
side  of  the  heart  or  of  the  mitral  valve,  and  indeed  nearly  all 
forms  of  cardiac  disease  lead  to  some  impediment  to  the  circu- 


LOCAL  DROPSIES.  463 

lation,  so  that,  sooner  or  later,  oedema  of  the  feet  is  apt  to 
appear,  especially  when  the  nutrition  of  the  muscular  fibres 
begins  to  fail  (valvular  disease,  dilated,  weak,  and  fatty  heart). 
When  such  dropsy  works  its  way  up  to  the  abdomen,  the 
increasing  pressure  on  the  renal  veins  is  apt  to  set  up  con- 
gestion of  the  kidneys,  and  this  complication  may  cause  the 
drops}^  to  assume  something  of  the  character  of  general  anas- 
arca. Allied  to  this  oedema  from  mechanical  impediment  or 
feeble  circulation  is  the  swelling  of  the  feet  so  often  seen  in 
the  case  of  old  people,  in  women  who  have  much  standing  on 
the  feet,  even  in  moderately  good  health,  and  in  many  ex- 
hausting diseases  especially  before  death.  Chronic  renal 
disease,  however,  may  also  give  rise  to  dropsy  limited  for  a 
long  time  to  the  lower  limbs. 

(idema  of  the  upper  part  of  the  body  may  be  but  part  of  a 
general  dropsy,  especially  appearing  in  the  dependent  parts  of 
the  trunk  about  the  loins,  or  in  either  arm,  according  to  the 
accident  of  position  :  careful  observation  and  inquiry  as  to  the 
posture  of  the  patient  immediately  prior  to  our  visit  may  ex- 
plain the  variations  in  such  cases.  (Edema  limited  to  the 
chest,  arms,  neck,  or  face,  points  to  some  mechanical  obstruc- 
tion to  the  circulation  within  the  chest,  giving  rise  probably 
to  pressure  on  the  veins.  Tumours  in  the  mediastinum, 
especially  aneurysms,  cancers,  and  glandular  swellings  (lymph- 
adenoma),  must  be  remembered  in  this  connection.  Or  this 
obstruction  may  be  due  to  venous  thrombosis.  Impediments 
to  the  circulation  in  the  lungs,  as  in  bad  forms  of  emphysema, 
with  engorgement  of  the  right  side  of  the  heart  and  the  veins 
of  the  neck,  may  also  determine  a  swollen  state  of  the  upper 
part  of  the  body.  For  similar  reasons  violent  paroxysms  of 
coughing,  especially  in  pertussis,  may  lead  to  swelling  of 
the  face  resembling  oedema.  The  discrimination  of  these 
causes  must  be  sought  for  by  physical  signs  and  the  other 
symptoms. 

Localised  dropsical  swellings  are  usually  due  to  local  influences. 
The  effect  of  posture  has  already  been  referred  to,  as  well  as 
the  position  of  a  tumour  pressing  on  special  veins.  In  addi- 
tion to  these,  the  existence  of  venous  thrombosis  is  a  fruitful 
source  of  such  dropsies,  and  this  may  readily  concur  with  de- 
praved states  of  the  blood  and  enfeebled  or  disordered  circula- 
tion giving  rise  to  a  more  general  oedema  likewise. 

Another  form  of  cedema  found  in  young  children,  affecting 
chiefly  the  dorsum  of  the  hands  and  feet,  but  occasionally  extend- 
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ing  to  the  legs  also,  differs  from  that  usually  seen  in  adults  in 
that  it  can  scarcely  be  made  to  pit  on  pressure ;  the  swelling 
is  firm  and  the  skin  drawn  tightly  over  it.  This  condition  is 
met  with  in  various  wasting  diseases,  chiefly  chronic  diarrhoea, 
and  in  connection  with  carpo-pedal  spasms :  it  always  serves 
to  indicate  a  serious  derangement  of  the  strength,  but  is  not 
necessarily  of  fatal  import :  it  is  seldom  or  never  associated 
with  albuminuria,  and  seems  to  belong  rather  to  the  class  of 
anaemic  dropsies.  Somewhat  allied  to  this  condition  is  the 
oedema  of  new-horn  children:  the  hardening  of  the  cellular 
tissue,  termed  Sderhme  by  the  French  writers,  and  originally 
described  by  Underwood  under  the  name  of  '' Hide-hound^' 
also  occurs  in  the  newly  born,  but  it  is  not  associated  with 
definite  oedema ;  these  two  alarming  conditions  have  been 
confused  in  the  descriptions  given  of  them ;  both  are 
associated  with  great  prostration  and  with  a  lowering  of  the 
temperature. 

Abdominal  Dropsy  is  of  three  kinds :  fluid  in  the  cellular 
tissue  of  the  abdominal  walls  ;  fluid  within  the  peritoneal 
cavity;  fluid  within  some  cyst  in  the  abdomen,  usually  of 
the  ovary,  but  occasionally  of  the  kidney,  liver,  or  other 
parts. 

(Edema  of  the  ahdominal  parietes  is  sometimes  so  considerable 
as  to  suggest  the  presence  of  fluid  in  the  peritoneum,  with 
which  indeed  it  is  often  associated.  It  may  be  due  to  the 
causes  producing  general  dropsy,  as  already  detailed,  but  when  it 
seems  unduly  great  in  this  situation  there  is  usually  some  local 
obstruction  to  the  return  of  blood  from  the  veins  of  this  region. 
This  oedema  is  discriminated  from  ascites  by  the  test  of 
"  pitting,"  and  in  applying  the  pressure  we  avail  ourselves  of 
the  tissues  over  the  lower  ribs,  or  over  the  ilium  and  sacrum, 
when  the  parietes  in  front  yield  so  much  as  to  make  the 
demonstration  difficult.  By  pinching  up  a  large  fold  of  the 
abdominal  wall  between  the  finger  and  thumb,  marks  may 
sometimes  be  left  from  the  pressure  applied.  This  oedema 
changes  somewhat  with  position,  not  immediately,  as  in  the 
case  of  fluid  freely  moveable  in  the  peritoneum,  but  only  after 
the  lapse  of  some  time. 

Fluid  in  the  Peritoneum  (ascites)  may  be  of  inflammatory 
origin  due  to  peritonitis  with  effusion,  including  the  tubercular 
and  cancerous  forms;  or  it  may  be  purely  dropsical  in  its 
nature  (hydro-peritoneum).  In  the  former  case,  the  fluid  is 
sometimes  partially  retained  in  the  meshes  of  the  inflammatory 
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exudations,  or  hemmed  in  by  adhesions,  so  that  it  does  not 
move  freely  with  changes  in  the  position  of  the  patient ;  but 
as  a  rule,  all  cases  with  much  fluid  in  the  peritoneum  can  be 
tested  in  this  way,  and  the  level  of  the  fluid,  seeking  the  most 
dependent  parts,  may  be  marked  out  by  percussion.  The 
intestines,  unless  bound  down  by 
adhesions,  float  up  towards  the  um- 
bilicus when  the  patient  lies  on  his 
back,  giving  a  resonant  note  on 
percussion  there ;  but  if  the  fluid 
accumulation  be  great,  even  this 
region  may  be  dull,  only  a  small 
area  in  the  epigastrium  yielding  a 
clear  sound.  In  the  flanks  and 
hypogastric  region,  there  is  often  a 
fulness  or  bulging,  and  the  per- 
cussion note  is  dull,  when  the  patient 
lies  on  the  back,  from  the  presence 
of  the  fluid  there,  as  these  regions 
are  then  the  lowest ;  but  if  this 
level  be  marked  and  the  patient  be 
turned  quite  round,  first  to  the 
right  side  and  then  to  the  left, 
the  area  of  dulness  will  be  found 
to  change  completely  if  it  be 
due  to  fluid  freely  moveable  in  the  peritoneum — first  the  one 
flank  and  then  the  other  becoming  resonant,  and  the  dulness 
shifting  at  the  same  time  to  the  parts  formerly  clear.  Certain 
difficulties  beset  this  test.  Occasionally,  as  already  stated,  the 
fluid  and  the  bowels  may  be  hampered  in  their  movements,  and 
so  the  changes  may  be  less  definite.  Moreover,  when  the 
amount  of  fluid  is  small,  we  may  be  unable  to  distinguish  the 
dulness  in  the  flanks,  in  the  midst  of  the  resonance  from  the 
over-distension  of  the  abdominal  wall  due  to  the  accumulation  of 
gas  in  the  intestines,  which  is  so  common  in  abdominal  dropsy. 
(Edema  of  the  integuments  often  interposes  an  insurmount- 
able barrier  to  the  detection  of  slight  ascites ;  sometimes  by 
pressing  away  the  oedema  from  a  portion  of  the  flank,  or  by 
getting  the  patient  to  lie  for  a  long  time  on  one  side,  we  may 
be  able  to  get  quit  of  this  complication  and  ascertain  the  state 
of  the  deeper  parts.  The  condition  of  the  abdominal  viscera, 
a  loaded  colon,  an  enlarged  liver  or  spleen ;  the  presence  of  a 
tumour,  of  the  gravid  uterus,  of  an  ovarian,  an  omental,  or 
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Fig.  G8. -The  shading  indicates 
the  position  of  the  Percussion-dul- 
ness  in  a  case  of  Ascites,  while  the 
patient  is  lying  on  the  back,  the 
fluid  falling  to  the  low  levels  in 
the  flanks,  and  the  umbilical  re- 
gion remaining  clear. 
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some  other  cyst,  may  all  give  an  area  of  less  moveable  dulness, 
and  impair  in  this  way  the  value  of  the  test  by  change  of 
posture :  most  of  these  complications  usually  exist  only,  or 
chiefly,  on  one  side,  and  by  dipping  the  hand  down  through  the 
peritoneal  fluid  we  can  occasionally  ascertain  the  presence  of  a 
tumour,  and  so  make  allowance  for  it. 

When  the  quantity  of  fluid  in  the  peritoneum  is  small  we 
can  sometimes  recognise  its  presence  best  by  placing  the 
patient  on  his  elbows  and  knees :  the  umbilical  region, 
quite  resonant  during  examination  in  the  recumbent  posture, 
may  then  be  found  to  give  a  dull  sound  in  this  altered 
position,  while  the  flanks  formerly  dull,  now  become  resonant 
on  percussion. 

Another  test  for  ascites  is  the  detection  of  fluctuation.  The 
flat  hand  is  placed  on  the  side  of  the  abdomen,  and  with  the 
Angers  of  the  other  a  sharp  tap  is  directed  perpendicularly  to 
the  abdominal  walls  on  the  other  side,  when  a  distinct  wave  is 
often  both  seen  and  felt.  This  sign  varies  much  in  distinctness 
in  difl'erent  cases.  It  is  scarcely  available  except  in  pretty  con- 
siderable dropsy.  When  the  umbilical  ring  is  protruded,  as  is 
usually  the  case  in  extreme  ascites,  this  fluctuation  is  often 
well  felt  by  placing  the  finger  there.  This  sign  of  fluctuation 
may  be  obtained  in  the  various  forms  of  fluid  accumulation  in 
the  abdomen,  and  is  not  limited  to  ascites.  Even  the  presence 
of  much  fat  in  the  belly  may  give  us  a  certain  degree  of 
fluctuation,  very  likely  from  its  almost  fluid  condition  at  the 
temperature  of  the  body  ;  an  attempt  is  sometimes  made  to 
intercept  the  wave  from  this  cause  by  getting  some  one  to 
press  the  abdominal  wall  with  the  edge  of  the  hand  during  the 
application  of  the  test,  as  this  may  arrest  the  wave-like  move- 
ment transmitted  through  fat  in  the  abdominal  walls.  Again, 
when  there  is  great  flatulent  distension  of  the  intestines,  with 
tense  abdominal  walls,  as  in  many  cases  of  rickets,  a  feeling 
closely  resembling  fluctuation  is  sometimes  transmitted  by  the 
air-filled  viscera,  without  the  presence  of  any  fluid  at  all,  and 
one  sometimes  finds  futile  attempts  to  tap  the  tympanitic  belly 
of  a  rickety  child  from  this  error  being  made.  Of  course,  the 
test  by  percussion  comes  here  to  our  aid  :  (it  may  be  said, 
however,  in  passing  that  if  the  bowel  be  greatly  distended  with 
air  it  may  give  a  dull  note  :  this  happens  very  rarely  in 
intestinal  strangulation.)  A  greatly  distended  bladder  some- 
times simulates  peritoneal  fluid,  so  that  it  is  often  wise  to 
empty  the  bladder  by  the  catheter  before  deciding  finally  on 
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the  nature  of  the  fluid  accumulation  or  resorting  to  paracen- 
tesis :  in  the  case  of  women,  a  long  flexible  catheter  should  be 
used,  as  a  short  female  catheter  may  not  pass  through  the 
elongated  neck  of  the  bladder.  The  mere  fact  of  a  patient's 
having  recently  passed  urine,  does  not  always  remove  the 
necessity  of  using  the  catheter  in  doubtful  cases. 

Cydic  Dropsy  of  the  Ovaries  and  other  forms  of  cystic  disease 
often  resemble  ascites,  and  they  occasionally  exist  along  with 
it.  Ovarian  dropsy,  in  its  earlier  stages  at  least,  usually 
aff*ects  one  side  more  than  the  other,  and  so  the  distension  is 
not  always  symmetrical.  It  leaves,  as  a  rule,  one  or  both  of 
the  flanks  clear  on  percussion,  and  gives  a  dull  sound  in  front, 
diff*ering  thus  from  the  disposition  of  the  dulness  in  ascites. 
The  umbilical  ring  may  be  flattened  but  is  seldom  protruded, 
unless  there  be  ascites  also.  The  efl'ect  of  change  of  ]:)Osition 
on  the  percussion-dulness  is  scarcely 
appreciable  in  ovarian  drops}-,  or  at 
least  it  is  much  less  than  in  ascites. 
Percussion  of  the  lumbar  regions, 
while  the  patient  rests  on  her  arms 
and  knees,  sometimes  assists  the 
diagnosis  by  revealing  dulness  over 
the  afl'ected  ovary  behind. 

Other  cystic  diseases  are  discrim- 
inated from  ascites  in  a  manner 
similar  to  that  mentioned  in  con- 
nection with  ovarian  dropsy — 
chiefly  by  their  position  and  by 
the  fluid  not  being  freely  moveable. 
Dilated     kidney    (hydronephrosis,     p^^  OD.-Position  of  an  ocana. 

pyonephrosis),  cystic  disease  of  the  tumour  of  the  right  side,  in  various 

kidney,  and  parasitic  cysts  (hyda-  ing^lndfcates''the'p^^^^^ 

tids)    of    the    liver    and    of    various  ^'^^    ovarian     Dropsy     of    moderate 

,    , '       .       ,  'IT  1       extent :  the  umbihcal  region  is  dull, 

abdominal      organs,     including      the  from  the  presence  of  fluid,  and  the 

nrnpntiirn      JirP     fliP    pViipf    fnrmc:    nf  ^^"^'^    remain     clear.       The    outer 

omentum,  are   tne  cniei   lorms  oi  ^^^^-^^  ^^^^^^  ^  further  extent  to 

large  encysted  accumulations  in  the  which    the    dulness    may  reach    in 
11  r\  '11  ^j.  ovarian  dropsy.     (Bright.) 

abdomen.      Occasionally  very  soft  f  ^    v     &    / 

cancers  simulate  abdominal  dropsy,  and  colloid  material  by  its 
escape  into  the  abdominal  cavity  sometimes  gives  rise  to  a 
semifluid  accumulation  there  :  large  fatty  tumours  in  the 
abdomen  have  also  been  known  to  simulate  fluid. 

Causes  of  Ascites. — The  first  point  is  to  ascertain  whether 
the  ascites  is  the  only  fluid  accumulation  present  in  the  patient, 
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or  if  it  forms  but  a  part  of  a  more  general  dropsy.  We  some- 
times require  to  trace  the  development  of  the  dropsy  in 
different  parts  as  to  their  relative  dates :  thus  a  case  may  have 
begun  as  a  pure  abdominal  dropsy  subsequently  becoming  com- 
plicated with  dropsy  of  the  feet.  When  existing  alone,  or  out 
of  proportion  to  the  dropsy  elsewhere,  ascites  may  depend  on 
inflammatory  exudations  from  the  peritoneum,  or  on  mechanical 
obstruction  to  the  portal  or  mesenteric  veins.  When  associated 
with  general  dropsy,  ascites  may  simply  form  a  part  of  a  more 
general  affection;  an  examination  of  the  heart  and  of  the 
urine  will  assist  the  diagnosis.  When  the  dropsy  is  primarily 
or  almost  exclusively  abdominal,  we  consider  the  following 
causes  : — 

1.  Peritonitis  with  considerable  effusion  is  almost  always 
chronic  or  sub-acute.  The  tenderness  which  we  are  in  the 
habit  of  looking  for  in  inflammation  of  the  peritoneum  is 
often  very  slight,  or  perhaps  absent,  if  there  be  much  effusion : 
cases  of  this  class  are  usually  due  to  tubercular,  or,  it  may  be, 
cancerous  affections  of  the  peritoneum  :  in  the  latter,  the 
exudations  may  be  due  in  part  to  the  compression  of  veins  by 
the  cancerous  nodules,  and  in  part  to  the  inflammation  set  up  : 
this  inflammatory  element  in  the  case  may  account  for  the 
partial  subsidence  of  a  dropsy  in  obviously  malignant  affections. 
By  applying  the  hand  over  the  abdomen  in  the  umbilical 
region,  and  by  wriggling  it  about  in  various  directions  and 
with  varying  pressure,  we  can,  at  times,  perceive  a  grating  or 
crackling  sensation,  from  the  rubbing  together  of  rough  sur- 
faces, or  from  the  presence  of  fluid  in  the  meshes  of  the 
inflammatory  exudations  :  a  similar  sense  of  friction  may  be 
conveyed  to  the  hand  or  the  ear  applied  to  the  abdominal  wall 
during  a  prolonged  act  of  inspiration  :  care  must  be  taken  not 
to  confound  this  with"  the  noises  occurring  within  the  intestines 
themselves.  Occasionally  peritoneal  friction  can  be  felt  or 
heard  over  the  liver ;  it  may  be  developed  in  cases  of  abdominal 
dropsy,  especially  in  the  terminal  stages  of  renal  disease. 
Sensations  or  sounds  closely  resembling  this  inflammatory 
friction  may  result  from  the  rubbing  of  the  abdominal  wall  on 
the  rough  surface  of  a  tumour,  or  on  the  cancerous  nodules  of 
the  liver. 

As  chronic  peritonitis  with  effusion  is  usually  tubercular,, 
considerable  assistance  may  often  be  derived  from  a  considera- 
tion of  the  age,  family  history,  and  general  aspect  of  the 
patient,  from  the  presence  of  evening  pyrexia,  and  from  the 
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concurrence  of  other  symptoms  and  signs  of  tubercular  disease 
such  as  the  glandular  masses  in  the  abdomen  found  in  tabes 
mesenterica,  ulceration  of  the  bowel,  pulmonary  phthisis, 
pleuritic  effusion,  etc.  Cancer  is  usually  associated  with  but 
little  disturbance  of  the  temperature,  but  rapidly  developed 
cancer  in  the  peritoneum,  liver,  and  elsewhere  may  run  a 
febrile  course. 

2.  Tabes  mesenterica  is  a  cause  of  ascites  in  children  which 
must  never  be  forgotten ;  but  it  is  not  so  common  as  is  often 
supposed;  tubercular  peritonitis  often  resembles  this  form  of 
disease,  and  the  large  belly  of  rickets  is  even  at  times  con- 
founded with  this  very  serious  disease.  Tabes  mesenterica  is 
rare  under  four  or  five  years  of  age.  The  dropsy  in  tabes  is 
usually  purely  abdominal ;  any  other,  if  present,  can  generally 
be  made  out  to  be  quite  secondary :  the  distension  of  the 
abdominal  veins  is  an  important  sign  of  this  form  of  dropsy  in 
the  young,  but  somewhat  similar  distension  is  seen  in  malig- 
nant growths  in  the  abdomen,  as  these  likewise  obstruct  the 
venous  circulation.  Occasionally  a  mass  of  large  mesenteric 
glands  can  be  felt  through  the  abdominal  walls  by  watching 
for  a  good  chance;  but  the  tension  is  often  so  great  as  to 
require  chloroform  for  a  satisfactory  examination.  The 
general  symptoms  of  wasting  disease,  and  the  occurrence  of 
evening  elevations  of  the  temperature,  the  presence  of  pul- 
monary phthisis,  the  existence  of  abdominal  pains,  of 
capricious  appetite,  of  occasional  disturbance  of  the  bowels 
with  pale  pasty  motions,  and  the  history  of  any  tendency  to 
tubercular  disease  in  the  family,  must  all  be  carefully  con- 
sidered in  doubtful  cases.  This  glandular  disease  may  be 
associated  with  tubercular  peritonitis. 

3.  Portal  obstruction. — Disease  of  the  liver  causes  ascites  from 
its  affecting  the  portal  vein,  either  in  its  main  trunk  or  in  its 
ramifications  in  the  hepatic  structure.  Various  diseases  of 
the  liver,  as  well  as  affections  of  other  organs  in  its  neigh- 
bourhood, may  thus  give  rise  to  ascites  ;  indeed,  anything 
which  obstructs  the  portal  circulation  tends  to  give  rise 
to  abdominal  dropsy.  The  two  common  affections  of  the 
liver  thus  associated  with  dropsy  are  cirrhosis  or  atrophy, 
and  cancer.  The  former^  when  extensive,  leads  to  the  oblitera- 
tion of  so  many  minute  branches  of  the  portal  vein,  that  it 
can  scarcely  fail  to  give  rise,  in  time,  to  dropsy ;  but  in  cancer 
much  depends  on  the  accidental  position  of  the  malignant 
nodule,  as  to  whether  it  happens  to  press  on  or  destroy  the 
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portal  vein  or  its  branches.  Along  with  cancer  of  the  liver, 
we  must  consider  cancerous  growths  in  the  glands,  the  pancreas, 
and  other  parts  in  the  neighbourhood  of  the  vena  portae,  as 
these  can  seldom  be  separated  clinically  from  hepatic  affections. 
Perihepatitis  (by  compression  of  the  portal  vein  from  the  con- 
traction of  the  inflammatory  exudation  in  its  neighbourhood) 
likewise  causes  ascites ;  and  occasionally  enlarged  glands  in 
the  fissure  of  the  liver  complicate  amyloid  disease,  as  well  as 
cancer,  and  so  give  rise  in  this  way  to  ascites.  Hydatid  cysts, 
abscesses,  and  any  tumours  or  swellings  in  the  liver  may  like- 
wise give  rise  to  ascites  if  they  implicate  the  portal  vein.  Pro- 
longed congestion  of  the  liver — whether  of  a  mechanical  nature, 
as  seen  in  long-standing  cases  of  heart-disease,  or  resulting 
from  the  pernicious  influence  of  alcoholic  stimulants — is  apt  to 
lead  to  induration  of  its  tissue  and  to  obstruction  of  the  portal 
circulation,  thus  giving  rise  to  peritoneal  dropsy.  Thrombosis 
of  the  portal  vein  sometimes  produces  a  rapidly  increasing 
ascites,  and  this  cause  should  be  considered  when  the  dropsy 
suddenly  assumes  an  alarming  form,  threatening  asphyxia 
from  its  bulk :  it  is  usually  due  to  pre-existent  disease  of  the 
liver,  or  other  organs  concerned  in  the  portal  system,  but  it 
occasionally  arises  here,  as  elsewhere,  from  a  depraved  state  of 
the  blood. 

In  investigating  these  causes  of  ascites,  we  try  to  discover 
the  size  of  the  liver  and  any  peculiarity  in  its  form  :  the  evi- 
dences of  other  results  of  portal  obstruction,  as  shown  by 
hsematemesis,  intestinal  bleeding,  and  splenic  enlargement  are 
very  important,  as  also  the  history  of  any  causes  likely  to  give 
rise  to  such  diseases. 

In  cirrhosis  of  the  liver,  the  whole  organ  is  usually  small, 
sometimes  indeed  keeping  quite  within  the  margin  of  the  ribs ; 
occasionally,  however,  it  is  not  diminished  in  size,  and  perhaps 
in  the  early  stage  it  may  even  be  unduly  large.  The  surface 
of  the  cirrhotic  liver  is  often  uneven,  with  little  "  hob-nail  " 
projections,  seldom  exceeding  a  pea  in  size  ;  these  can  be  felt 
in  some  cases  on  moving  the  hand  from  side  to  side  over  the 
organ,  or  dipping  the  fingers  down  over  its  edge ;  not  un- 
frequently  there  are  certain  irregularities  in  the  tendinous 
walls  of  the  abdomen,  which  are  apt  to  mislead  us  in  such 
examinations.  The  nodules  in  cirrhosis  are  smaller  than  those 
usually  found  in  cancer.  The  spleen  is  generally  enlarged  in 
cirrhosis  of  the  liver,  but  this  can  seldom  be  made  out  if  there 
be  much  fluid  in  the  abdomen.     Jaundice,  in  an  extreme  form, 
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is  rare  in  cirrhosis,  but  the  patients  have  often  a  dingy  or 
earthy  complexion,  with  dark  rings  at  the  orbits ;  if  jaundice 
be  present  at  all  it  is  slight,  and  the  bile  is  not  quite  absent 
from  the  stools,  unless,  indeed,  there  be  coincident  catarrh  of 
the  ducts,  or  some  other  similar  complication. 

In  obstruction  of  the  portal  vein  the  branches  going  to  its 
formation  from  the  intestines,  stomach,  and  spleen  are  more  or 
less  involved,  and  so  in  addition  to  exudations  into  the  peri- 
toneum, there  is  a  tendency  to  disturbance  of  the  stomach  and 
bowels,  giving  rise  to  gastric  catarrh,  and  in  more  severe  cases 
to  vomiting  of  blood,  passing  of  blood  by  the  bowels,  the 
occurrence  of  tarry  motions,  and  an  enlargement  of  the  spleen : 
haemorrhoids  also  are  very  common.  The  habitual  presence  of 
a  sediment  of  very  red  lithates  in  the  urine,  obvious  imperfec- 
tions in  the  nutrition,  and  the  previous  history  of  spirit 
drinking,  are  further  points  to  be  inquired  for.  Drinking  of 
undiluted  spirits  is  the  common  cause  of  cirrhosis  of  the  liver, 
but  it  occurs  at  times  quite  apart  from  this  habit,  and  has  even 
been  seen  in  young  children.  Bleeding  from  the  nose  and 
subcutaneous  haemorrhages  are  also  occasional  symptoms  in 
cirrhosis  of  the  liver. 

In  cancer  of  the  liver,  the  whole  organ  is  usually  enlarged, 
but  sometimes  only  one  part  appears  affected :  the  surface 
often  presents  very  distinct  nodules  of  the  size  of  a  marble  or 
even  larger,  with  at  times  a  central  cup-like  depression ;  these 
nodules  are  usually  painful  or,  at  least,  tender  on  pressure,  but 
cancer  of  the  liver  sometimes  runs  a  painless  course.  This 
affection  of  the  liver  is  generally  secondary  to  cancer  some- 
where else,  if  judged  from  the  pathological  standpoint ;  but 
clinically,  it  is  often  impossible  to  get  evidence  of  any  other 
organ  having  been  affected,  and  even  when  the  liver  is  found 
to  be  involved  secondarily,  the  primary  cancer  may  prove  to 
be  in  the  gall-bladder,  the  bile-ducts,  or  other  parts  intimately 
related  to  the  liver.  Careful  search,  however,  should  be  made 
for  evidence  of  cancer  in  the  stomach,  rectum,  or  elsewhere, 
and  the  various  glandular  regions  should  be  explored  for  any 
swellings.  Hereditary  tendencies  to  malignant  disease  are 
sometimes  traceable  in  the  family  history,  but  they  are  no 
doubt  often  missed,  even  when  really  present.  Jaundice,  like 
dropsy,  is  not  a  constant  sign  of  hepatic  cancer,  but  when  deep, 
persistent  jaundice,  with  pale  stools,  co-exists  with  ascites,  it 
adds  great  probability  to  the  diagnosis  of  a  cancerous  mass 
compressing  both  the  bile-ducts  and   the  portal  vein.     The 
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combination  of  jaundice  and  ascites,  however,  is  also  found  in 
cirrhosis  of  the  liver.     (See  p.  456.) 

An  excessively  enlarged  spleen  is  sometimes  the  only  obvious 
cause  of  abdominal  dropsy,  although  both  may  really  be  due 
to  an  unrecognisable  atrophy  of  the  liver. 

The  examination  of  the  abdomen  as  to  the  presence  of 
tumours,  or  even  as  to  the  size  of  the  liver  and  spleen,  is  often 
extremely  imperfect,  owing  to  the  distension  of  the  parts  by 
fluid  accumulation ;  by  dipping  the  fingers  suddenly  down 
through  the  fluid  or  by  varying  the  position  of  the  patient,  we 
may  discover  an  enlargement  of  the  liver  or  spleen,  which 
might  otherwise  escape  notice.  When  paracentesis  has  been 
resorted  to,  an  opportunity  is  afl*orded,  immediately  after  the 
operation,  of  exploring  the  parts,  owing  to  the  great  flaccidity 
of  the  abdomen  ;  the  size  of  the  spleen  can  often  be  thus  ascer- 
tained, and  nodulation  of  the  liver  then  discovered ;  cancerous 
masses  in  the  omentum,  peritoneum,  or  mesenteric  glands,  can 
often  be  easily  felt  at  this  time,  although,  perhaps,  in  no  other 
way. 

The  Examination  of  the  Fluid  removed  by  tapping  may  help  the 
diagnosis,  but  reference  must  be  made  to  special  treatises  for  full  details 
regarding  these  various  fluids  and  their  characters.  The  occurrence  of 
blood  in  the  fluids  removed,  especially  by  aspiration,  is  often  noticed 
towards  the  end  of  the  operation,  very  likely  from  the  suction  and  the 
withdrawal  of  the  support  afforded  by  the  fluid  to  the  vessels  within  : 
the  presence  of  blood  probably  favours  the  coagulation  of  the  fluid  re- 
moved. Coagulation  of  the  fluid,  when  very  considerable,  suggests  the 
presence  of  inflammatory  processes  ;  slight  coagula,  sometimes  blocking 
the  cannula,  may  occur  in  all  forms  of  ascites,  but  as  they  form  no  part 
of  the  characteristics  of  ovarian  fluids,  this  may  aid  the  diagnosis. 
Chylous  fluids  with  a  milky  appearance  are  occasionally  met  with  :  some 
implication  of  the  thoracic  duct  may  explain  this.  Occasionally  the 
fluids  removed,  particularly  after  tappings  which  have  not  done  well, 
may  indicate  purulent  admixture.  The  fluid  in  simple  dropsy  is  usually 
clear,  with  a  specific  gravity  of  about  1012-1015,  it  contains  as  a  rule 
but  little  blood,  although  highly  albuminous ;  red  bloody  serum  has, 
however,  been  observed  in  the  dropsy  due  to  portal  obstruction.  Ascitic 
fluids  vary  much  in  specific  gravity  (1012-1035),  and  also  in  the  quantity 
of  albumen  which  they  contain.  Li  cases  of  cancer  the  fluid  may  be  of 
the  same  character  as  that  of  simple  dropsy,  even  when  the  disease 
involves  the  peritoneum,  but  in  cancerous  cases  blood  is  a  more  frequent 
constituent. 

The  chemical  examination  of  dropsical  fluids  is  likely  to  become  more 
important,  and  certainly  supplies  some  interesting  data.  The  following 
analysis  by  Hoppe-Seyler  is  given  by  Dr.  Halliburton  from  a  case  of 
Albuminuria,  the  various  fluids  being  removed  simultaneously. 
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j             In  Parts  per  1000. 

Pleural  Fluid. 

Peritoneal  Fluid. 

(Edema  Fluid. 

Water, 

957-59 

967-68 

982-17 

Solids, 

42-41 

32-32 

17-83 

Proteids,     - 

27-82 

16-11 

3-64 

Extractives  and  Salts, 

1 

14-59 

16-21 

14-19 

In  a  case  of  heart  disease,  Dr.  Halliburton  found  the  fluid  from  Pleura 
to  show  14*8  of  proteids,  and  the  OEdema  fluid  3-3  per  1000. 

Peritoneal  fluids  removed  by  tappings  are  represented  bj^  the  follow- 
ing selection,  given  by  Dr.  Halliburton  of  his  analyses  in  various  dis- 
eases :  the  relatively  greater  quantity  of  proteids  in  cardiac  dropsy  is 
to  be  noted  : — 


Case. 

Reaction. 

Sp.  Gr. 

Total 
Proteid 
per  cent. 

Serum 
Globulin. 

Serum 
Albumin. 

1.  Cirrhosis  of  Liver, 

1010 

0-955 

0-413 

0-542 

2.  Syphilitic   Disease  of 
Liver, 

In  all 

1012 

0-744 

0-252 

0-492 

3.  Cirrhosis  of  Liver, 

cases 

1012 

2-021 

1-114 

0-907 

4.  Non-Inflammatory,     - 

1016 

2-235 

1-516 

0-719 

.5.  Heart  Disease,    - 

alkaline. 

1016 

4-11 

1-48 

2-63 

6.  Heart  Disease,    - 

1018 

4-334 

2-937 

1-397 

The  Fibrinogen  was  very- 

small,  and  w 

as  weig 

led  with  til 

le  serum  gk 

)bulin. 

An  hydatid  cyst — unless  contaminated  with  effused  blood  and  the 
products  of  inflammation — yields  a  clear  fluid  of  low  specific  gravity, 
about  1007-1009,  without  albumen  or  urea,  and  with  abundance  of 
chloride  of  sodium.  Moreover  echinococci  or  their  booklets  may  usually 
be  found  on  microscopic  examination.  (See  Fig.  70.)  Urine  may  be  re- 
cognised by  its  odour  sometimes,  or  by  its  yielding  crystals  of  nitrate  of 
urea  on  the  addition  of  nitric  acid,  after  concentration  or  extraction 
with  alcohol.  Urea  in  small  quantity  maybe  found  in  the  dropsical 
exudations  of  the  abdomen  due  to  renal  disease,  but  when  it  occurs  in  a 
cystic  accumulation,  the  kidney  or  the  bladder  must  be  thought  of. 
Urine  from  a  dilated  kidney  (hydronephrosis)  is  usually  of  a  very  low 
specific  gravity  ;  it  may  contain  a  trace  of  albumen.  The  possibility  of 
complex  fluids  from  the  rupture  of  cysts,  the  eff^usion  of  blood,  and  the 
products  of  inflammation  must  be  remembered  :  dark  chocolate- coloured 
fluids  with  shreds,  etc. ,  coming  away  on  tapping  are  usually  due  to  such 
causes. 
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In  Ovarian  cysts  we  have  as  a  rule  somewhat  dark-coloured  fluids, 
sometimes  slightly,  sometimes  extremely  ropy  or  even  gelatinous.     In 


Fig.  70. — Human  echinococci.  A,  A  group  of  echinococci,  still 
adhering  to  the  germinal  membrane  by  their  pedicles,  magnified 
40  times.  B,  An  echinococcus  magnified  107  times  ;  the  head  is 
invaginated  in  the  caudal  vesicle ;  a  pedicle  is  attached  to  it. 
C,  The  same  compressed  ;  the  head  contracted,  the  suckers  and 
the  hooks  are  seen  in  the  interior.  i>,  Echinococcus  magnified 
107  times ;  the  head  is  protruded  from  the  caudal  vesicle.  E, 
Crown  of  hooks  magnified  350  times.     (Davaine.) 

such  cases  we  occasionally  see  glittering  specks  with  the  naked  eye, 
shown  by  the  microscope  to  be  scales  of  cholesterine.  (See  Fig.  71.) 
These  are  commonly  found  in  encysted  fluids,  but  their  presence  has 
been  recorded  in  chronic  inflammatory  peritoneal  effusions  also  :  they 
assist  but  do  not  settle  the  differential  diagnosis  of  ovarian  from  peri- 
toneal dropsy.    Ovarian  fluids  may,  however,  present  a  close  resemblance 

to  peritoneal  exudations  ;  they  are  often 
clear  and  sometimes  of  low  specific  gra- 
vity. The  specific  gravity  of  ovarian  fluids 
varies  from  1003-1045.  In  parovarian 
cysts  the  fluid  is  usually  described  as  clear, , 
of  very  low  specific  gravity,  and  with  little 
or  no  albumen  :  but  such  cysts  may  also 
have  dark,  ropy  fluid.  The  detection 
of  "paralbumen"  in  abdominal  fluids  has 
been  alleged  as  diagnostic  of  an  ovarian  ori- 
gin, but  this  substance  has  now  been  found 
in  other  forms  of  disease,  and  the  diagnostic 
value  of  such  tests  is  small  (Lawson  Tait). 
"Paralbumen"  is  not  precipitated  by 
heat,  although  the  fluid  may  become  turbid. 
The  action  of  dilute  acetic  acid  assists  its 
recognition  :  like  mucin,  paralbumen  is 
precipitated  by  this  reagent,  or  at  least  a 
turbidity  is  produced,  but  the  turbidity 
due  to  mucin  is  not  dissipated  by  excess  of  the  acid,  or  bj^  the  addi- 
tion of  a  strong  solution  of  chloride  of  sodium,  while  the  turbidity  in 


Fig.  71.— Crystals  of  Choles- 
terine.   (Otto  Funke.) 
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the  case  of  paralbumen  is  dissolved  by  both  of  these  reagents.  Paral- 
bumen  is  precipitated  by  alcohol:  so  is  a  substance  named  "  metal - 
bumen,"  but  this  latter  again  is  not  precipitated  by  ferro-cyanide 
of  potassium  and  acetic  acid  as  paralbumen  is.  Some  confusion  exists 
as  to  the  reactions  of  "paralbumen":  indeed  the  various  forms 
of  albumen  do  not  seem  as  yet  sufficiently  well  demarcated.  Both 
paralbumen  and  metalbumen  are  mucinoid  substances,  and  the  ropy 
character  of  ovarian  fluids  turns  on  their  presence  ;  the  name  "pseudo- 
mucin  "  has  been  proposed  for  metalbumen,  while  paralbumen  is  pseudo- 
mucin  in  loose  combination  with  a  proteid  (Halliburton).  Another  test 
often  applied  is  to  boil  the  fluid,  and  after  obtaining  a  coagulum,  to  add 
strong  acetic  acid,  which  redissolves  the  precipitate  from  ovarian  fluids, 
or  renders  it  gelatinous  after  it  is  shaken  up. 

Mixtures  of  ordinary  albumen  and  of  these  altered  forms  no  doubt 
frequently  occur,  and  tend  to  confuse  the  results  of  the  tests. 

The  microscopic  examination  of  ovarian  fluids  may  reveal  cholesterine 
crystals  as  already  mentioned,  and  various  cellular  structures,  pus, 
blood,  epithelial  cells,  and  compound  granular  masses.  Besides  these 
Dr.  Drysdale  describes  a  granular  cell  regarded  by  him  as  peculiar  to 
ovarian  fluids.  It  resembles  a  pus  cell,  but  varies  in  size  :  acetic  acid 
does  not  remove  the  granular  appearance  ;  with  ether  the  granules 
become  more  transparent,  but  the  cell  is  not  otherwise  altered.  Abso- 
lute reliance  cannot  be  placed  on  these  cells  as  settling  the  diagnosis. 
Groups  of  pear-shaped  or  sprouting  epithelial  cells,  have  also  been 
described  by  Foulis  and  Thornton  as  occurring  in  fluids  due  to  malig- 
nant disease  of  the  ovaries  or  peritoneum ;  they  may  occur  both  in 
ovarian  and  ascitic  fluids. 
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Various  works  referred  to  in  the  last  chapter,  especially  those  of  v.  Jakscli 
and  Halliburton,  and  in  Chapter  xiii.  on  urinary  disorders,  and  in  Chapter 
xvi.  on  the  physical  examination  of  the  chest  and  abdomen,  may  also  be  con- 
sulted. 
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CHAPTER   XIII. 

EXAMINATION   OF   THE   URINE,  AND    SIGNIFICANCE 
OF   URINARY   SYMPTOMS. 

rpHE  urine  is  usually  examined  to  some  extent  in  all  hos- 
i  pital  cases  on  admission  as  a  matter  of  routine.  The 
nature  of  any  further  examination  is  determined  by  the  char- 
acter of  the  case.  In  private  practice  the  examination  of  the 
urine  is  called  for  on  the  detection  of  any  suspicious  symptoms 
likely  to  be  associated  with  urinary  disturbances;  and  the 
beginner  will  do  well  to  examine  it  in  all  cases  where  the 
diagnosis  remains  doubtful.  Patients  may  also  call  attention 
of  themselves  to  changes  in  the  character  of  their  urine ;  these 
will  be  referred  to  in  describing  the  naked  eye  appearances. 

The  routine  examination  of  the  urine  embraces  the  reaction,  the 
specific  gravity,  the  colour,  and  other  naked  eye  appearances ; 
also  a  determination  of  the  presence  or  absence  of  albumen, 
and  of  the  character  of  any  sediment,  microscopically  and 
otherwise.  These  points  should  be  noted  in  all  hospital  cases 
on  admission,  even  if  the  results  seem  purely  negative  in  their 
indications,  as  they  may  be  of  much  value  in  the  subsequent 
development  of  the  case.  The  nature  of  the  further  investiga- 
tions depends  to  some  extent  on  the  results  of  this  examina- 
tion. Thus,  if  the  specific  gravity  be  high,  especially  in  a  pale 
urine,  sugar  must  be  tested  for  and  the  quantity  of  urine 
ascertained.  If  the  specific  gravity  be  low  and  the  colour  pale, 
a  measurement  of  the  quantity  passed  in  the  twenty-four  hours 
will  be  important.  In  all  cases  of  albuminuria  some  notion  of 
the  quantity  of  urine  is  usually  desirable  to  guide  not  only 
the  diagnosis,  but  also  the  prognosis  and  treatment;  exact 
measurements  of  the  quantity  of  the  urine  are  often  of  the 
utmost  value.     Special  circumstances  in  the  case  determine  the 
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further  investigations.  Thus  the  propriety  of  a  quantitative 
estimation  of  the  chlorides  in  febrile  cases,  of  the  urea  in  a 
variety  of  diseases,  of  the  presence  of  biliary  and  other  pig- 
mentary matters,  etc.,  must  be  determined  by  the  general 
clinical  features  of  the  case. 

The  samples  to  he  selected  for  testing  depend  to  some  extent  on 
the  points  specially  aimed  at  in  the  inquiry.  For  the  reaction 
the  sample  to  be  examined  should  be  recently  passed,  and  if 
alkaline,  the  relation  of  the  specimen  to  meal  times  must  be 
considered.  For  the  specific  gravity,  the  whole  quantity  passed 
in  the  twenty-four  hours  should  be  tested,  or  a  sample  taken  from 
the  total  mixture.  In  examining  for  crystals  or  tube-casts,  the 
sample  should  be  allowed  to  settle  completely  for  several  hours. 
In  suspected  albuminuria,  we  may  have  to  examine  samples 
passed  at  different  periods  of  the  day,  as  in  slight  cases,  the  albu- 
men is  often  absent  in  the  urine  passed  before  breakfast,  and  ap- 
pears in  considerable  quantity  after  going  about  a  little,  or  after 
breakfast  or  dinner.  The  urine  passed  in  the  early  morning  gives 
the  fairest  sample  of  the  secretion,  apart  from  the  influence  of 
special  meals.  In  private  practice  it  is  a  good  plan  to  try  to 
procure  two  separate  samples,  the  one  passed  in  the  morning 
and  the  other  at  night.  In  hospital,  the  early  morning  samples 
may  be  ordered  to  be  kept  in  the  first  instance,  and  the  whole 
quantity  or  special  samples  subsequently  ordered,  as  occasion 
seems  to  require.  Too  much  care  cannot  be  taken  in  securing 
the  purity  of  the  samples,  both  as  regards  the  cleanness  of  the 
vessels  into  which  the  urine  is  originally  passed,  and  of  the 
urine  glasses  and  bottles  in  which  the  samples  are  preserved. 
Dirty  vessels  promote  speedy  putrefaction,  and  give  rise  very 
readily  to  ammoniacal  odour,  and  to  the  development  of  vibri- 
ones.  The  presence  of  syrups  and  the  like,  in  imperfectly 
washed  bottles  used  for  the  samples,  may  give  rise  to  serious 
mistakes.  In  hospital  practice  another  danger  arises  from  the 
samples  being  contaminated  with  tube-casts  and  crystals  from 
the  urine  of  neighbouring  patients,  who  may  have  been  using 
the  same  vessels.  The  chance  of  errors  in  labelling,  etc.,  must 
also  be  remembered,  and  fresh  specimens  procured  and  ex- 
amined when  confusing  results  are  obtained. 

In  some  cases  of  purulent  and  bloody  urine,  it  is  desirable 
to  have  the  sample  passed  into  two  glasses,  so  as  to  examine 
the  first  and  second  portions  separately,  as  this  sometimes 
brings  out  distinctive  peculiarities  in  various  forms  of  disease 
in  the  urethra,  bladder,  and  kidney ;  and  indeed  it  may  be 
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useful  to  see  the  urine  passed,  so  as  to  judge  of  the  character 
of  the  stream,  especially  in  cases  of  stricture. 

Quantity. — This  varies  in  health  according  to  the  bulk  or 
the  sex  of  the  patient,  the  quantity  of  the  food  and  drink,  and 
the  amount  of  the  excretions  by  the  skin,  bowels,  etc.  It  may 
be  roughly  estimated  at  from  35  to  50  or  60  fluid  oz.  in  the 
twenty-four  hours  (or,  say,  1500  cc.  =  52^  oz.,  nearly).  In 
disease  the  modifying  influences  referred  to  have  also  some 
play.  In  particular,  a  profuse  discharge  from  the  bowels  or 
skin  naturally  lessens  the  urine.  The  quantity  of  the  urine 
should  always  be  considered  in  its  relationship  with  the 
specific  gravity,  as  this  sometimes  enables  us  to  understand 
and  estimate  the  value  of  the  changes  which  occur.  Thus  in  a 
urine  diminished  by  diarrhoea  the  specific  gravity  may  rise ; 
in  a  urine  increased  from  great  quantities  of  .fluid  being 
imbibed  the  specific  gravity  may  fall.  There  is  often  a  difli- 
culty  in  preserving  the  whole  urine  passed  by  a  patient,  partly 
from  forgetfulness  or  indifl'erence  on  his  part,  especially  if  he 
be  well  enough  to  go  about,  and  partly  from  the  great  tendency 
the  urine  has  to  be  passed  at  stool  and  so  lost.  By  getting  the 
patient  to  pass  water  before  going  to  stool  this  loss  may  often 
be  prevented,  and  in  male  patients  a  wide-mouthed  bottle  can 
easily  be  used  simultaneously.  Sometimes,  however,  the  loss 
is  inevitable,  both  from  this  cause  (as  in  diarrhoea)  and  from  the 
urine  dribbling  away,  or  from  its  being  passed  unconsciously 
and  without  warning. 

Suppression  of  urine,  or  even  any  great  diminution  of  its 
amount  (oliguria)  is  always  a  serious  fact  in  disease ;  but  the 
report  is  sometimes  given  that  there  is  suppression  of  urine 
when  really  it  is  retained  in  the  bladder.  When  the  quantity 
of  the  urine  is  as  low  as  10  or  20  oz.  in  the  twenty-four  hours, 
it  must  be  regarded  as  small ;  it  sometimes,  however,  falls  to 
a  few  drachms  only :  diminution  or  suppression  of  urine 
(anuria)  is  liable  to  occur  in  acute  nephritis  and  in  the 
terminal  stages  of  various  forms  of  Bright's  disease.  In 
diseases  with  much  fever,  and  in  those  with  copious  vomiting, 
the  urine  is  diminished.  From  shock  or  collapse,  it  may  be 
suppressed  temporarily  or  just  before  death.  From  nervous 
causes,  it  may  also  be  greatly  reduced  or  even  suppressed  for 
some  days,  as  in  hysterical  ischuria ;  a  secretion  of  copious 
urine  is,  however,  a  much  commoner  feature  after  a  paroxysm 
•of  hysteria. 

When    above    60   oz.    for    several    successive   days,   it   is 
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decidedly  increased ;  but  we  must  remember  that  the  amount 
oscillates  from  day  to  day  in  health  and  also  in  disease. 
Increased  secretion  of  urine  (polyuria)  is  found  in  certain 
stages  of  lardaceous  disease  of  the  kidney,  and  of  granular 
contraction  of  the  kidney,  where  the  daily  amounts  often 
reach  or  exceed  100  oz. ;  also,  for  variable  periods,  and  in 
variable  degrees,  in  receding  dropsies.  In  diabetes  the 
quantities  are  seldom  much  under  100,  and  often  go  up  to 
300  or  400  oz.  or  more.  It  is  well  (owing  to  the  confusion 
arising  from  various  measures,  such  as  gills  and  ^'  pint-bottles  ") 
to  have  the  urine  measured  in  fluid  ounces,  or,  if  the  quantities 
be  large,  in  imperial  pints  of  20  fluid  oz. 

When  the  quantities  passed  are  not  enormous,  they  may 
sometimes  be  preserved  with  advantage  for  our  inspection,  and 
in  this  way  the  quantity  and  the  specific  gravity  of  the  whole 
can  be  readily  taken  :  tall  graduated  jars  are  useful  for  this 
purpose. 

Specific  Gravity. — This  is  usually  taken  by  means  of  a 
hydrometer  or  "  urinometer,"  which  is  introduced  into  the 
sample,  in  a  urine  glass,  and  the  level  of  the  fluid  on  the  stem 
gives  the  reading,  as  calculated  for  a  temperature  of  60°  F., 
pure  water  being  the  zero,  usually  written  as,  1000.  The 
level  of  the  general  surface  of  the  urine  should  be  taken  and 
not  that  of  the  drop  which  runs  up  the  stem,  this  requires  the 
eye  to  be  brought  to  the  level  of  the  fluid  :  it  should  be  seen 
that  the  instrument  floats  freely  and  does  not  adhere  to  the 
sides  or  the  bottom  of  the  glass;  if  air  bells  are  troublesome, 
a  little  piece  of  blotting  paper  may  remove  them.  As  a  rule, 
we  need  not  be  very  particular  as  to  the  temperature  being 
exactly  60°  F.,  but  we  must  not  take  the  specific  gravity  when 
the  urine  is  newly  passed  as  it  is  then  much  hotter  than  this 
temperature,  and  this  might  lead  to  an  error  of  3  or  4  degrees 
of  specific  gravity.  The  stem  of  the  hydrometer  should  be 
long,  so  as  to  give  accurate  readings  more  easily,  and  as  these 
instruments  are  often  wrong  in  their  graduation  some  test  of 
their  accuracy  is  desirable,  by  comparing  them  with  a  standard 
or  by  the  use  of  the  balance.  A  pair  of  instruments,  one  for 
high  and  the  other  for  low  specific  gravities,  allow  of  a  larger 
scale  and  of  greater  accuracy.  When  the  quantity  is  too  small 
to  allow  of  the  instrument  floating  freely,  a  narrower  vessel,  or 
some  means  of  displacing  the  fluid,  by  the  insertion  of  a  solid 
body  alongside  of  the  stem  of  the  urinometer,  may  enable  it 
to  float.     In  other  cases,   dilution  with  one,   two,  or  three 
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volumes,  exactly  measured,  of  pure  water,  may  serve  the 
purpose ;  the  two  last  figures  of  the  specific  gravity  of  the 
diluted  urine  are  multiplied  by  the  number  of  volumes  of 
urine  and  diluting  water  combined;  e.g.,  if  J  oz.  of  urine  be 
used,  and  1|  oz.  of  pure  water,  we  multiply  by  4  :  if  the 
diluted  mixture  is  specific  gravity  1005,  the  original  urine  is 
of  specific  gravity  1020.  The  specific-gravity-bottle  is  of 
course  available  in  the  case  of  the  sample  being  very  small,  or 
of  greater  accuracy  being  desired ;  a  series  of  specific  gravity 
"  beads  "  can  be  used  for  small  samples  by  finding  which  float 
and  which  sink.  An  ingenious  method  of  obtaining  the  specific 
gravity  from  one  bead,  by  a  process  of  dilution,  has  been  devised 
by  Dr.  Oliver.^ 

In  testing  a  series  of  urines,  the  hydrometer  should,  of 
course,  be  dried  to  prevent  contamination  of  one  specimen  by 
another.  As  stated  above,  the  specific  gravity  of  the  sample 
noted  should  be  that  of  the  twenty-four  hours'  quantity,  or,  if 
not,  allowance  must  be  made  for  a  possible  deviation :  in  many 
cases  the  specific  gravity  of  samples  passed  at  diff'erent  hours 
of  the  same  day  varies  enormously.  The  specific  gravity  must, 
as  already  explained,  be  considered  in  relation  with  the  quantity 
passed;  the  normal  is  usually  quoted  from  1015 — 1025. 
High  specific  gravities  (above  1025)  are  found  in  diabetes  (from 
sugar) ;  in  urines  with  a  concentration  of  the  normal  ingre- 
dients from  febrile  or  other  diseases,  or  from  a  limited  con- 
sumption or  excretion  of  fluid ;  in  the  scanty  urine  of  acute 
renal  dropsy ;  in  many  forms  of  cardiac  dropsy,  with  or  with- 
out albuminuria;  and  in  rare  cases,  from  an  enormous  quantity 
of  albumen  being  held  in  solution.  Loio  specific  gravities  (below 
1015)  occur  in  nearly  all  cases  (except  diabetes  mellitus) 
where  the  quantity  is  large ;  especially  in  diabetes  insipidus  ; 
in  cases  of  lardaceous  disease  of  the  kidney,  with  a  large 
secretion  of  urine ;  in  the  granular  form  of  Bright's  disease, 
and  indeed  generallj^  in  the  chronic  forms  of  this  aff'ection, 
unless  when  acute  complications  supervene.  Temporary  de- 
pression of  the  specific  gravity  is  met  with  after  large  im- 
bibition of  fluids;  in  hysterical  afl*ections  associated  with  a 
profuse  flow  of  urine ;  and  also  in  the  gush  of  water  escaping 
from  a  hydronephrosis.  In  rare  cases,  even  the  small  quanti- 
ties which  succeed  in  passing  the  mechanical  impediment, 
when  both  ureters  are  obstructed,  have  a  low  specific  gravity, 
and  this  difl'erentiates  scanty  urine  in  these  cases  from  that 

^  The  apparatus  may  be  obtained  from  Wilson  &  Son,  Harrogate. 
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passed  in  acute  nephritis,  where  the  specific  gravity  is  always 
high  in  proportion  to  the  degree  of  suppression. 

By  doubling  the  two  last  figures  of  the  specific  gravity,  we  obtain  a 
rough  estimate  of  the  number  of  grains  of  solids  per  1000  (Trapp's 
formula).  Or,  by  multiplying  the  number  of  ounces  of  urine  passed  in 
a  day  by  the  two  last  figures  of  the  specific  gravity,  we  obtain,  by  an 
allied  process,  an  approximation  (rather  in  excess)  to  the  total  number 
of  grains  of  solids  thus  excreted  :  in  health  we  may  say  50  oz.  of  specific 
gravity  1020=  1000  grains  (50  x  20)  for  an  average  man. 

The  total  solids  of  normal  urine  (4  per  cent. )  are  made  up  chiefly  of 
urea  (2^  or  3  per  cent.)  and  sodium  chloride  (1  or  IJ  per  cent.).  These 
and  other  points  are  shown  in  the  table  annexed,  quoted  from  Landois 
and  Stirling's  **  Physiology,"  1891.  In  disease  these  two  ingredients 
are  usually  also  the  most  considerable  of  the  solids,  except  in  cases  of 
diabetes  mellitus,  where  sugar  is  responsible  for  the  high  specific 
gravity,  and  in  certain  cases  of  acute  pneumonia,  and  some  other 
febrile  diseases,  where  the  chlorides  are  greatly  diminished  or  almost 
absent. 

The  following  table  gives  approximately  the  average  quantities  in 
grammes  of  the  chief  substances  excreted  in  the  urine,  by  a  healthy 
adult,  in  twenty-four  hours  :  — 


Total  Amount 

Percentage  in 

in  Grammes. 

Grammes. 

Water, 

- 

1440-1500 

96 

Solids, 

- 

57-68 

4 

Urea,        - 

28-32 

2-5-3 

Organic, 

Uric  acid, 

•7 

•05 

Hippuric  acid, 

•3-2 

0-15-1 

^  Kreatinine, 

1  •7-2-1 

•1 

Sodic  chloride, 

15-20 

1-1-25 

Phosphoric  acid. 

2-5-3 

•16 

Sulphuric  acid. 

2-2-5 

•15 

Inorganic,-! 

Sodium,   - 

5-7 

•4 

Magnesium,     - 

•4 

•03 

Potassium, 

3-4 

•25 

Calcium,  - 

•3 

•02 

The  Reaction  of  Urine  is  tested  with  ordinary  blue  and 
red  litmus  paper,  or  with  a  delicate  test-paper  which  becomes 
red  or  blue  with  acid  or  alkali  respectively.  Normally  the 
urine  is  acid,  from  acid  sodium  phosphate ;  but  even  in  health 
it  may,  occasionally,  be  neutral  or  slightly  alkaline  at  certain 
parts  of  the  day,  and  especially  after  food  containing  many 
alkaline  salts.  Occasionally  the  same  sample  seems  to  show 
simultaneously  an  acid  and  an  alkaline  reaction,  particularly 
when  ammoniacal  changes  are  just  beginning.  The  acidity 
may  be  unusually  great  (as  in  lithiasis) :  the  degree  can  be 
determined  by  the  alkalimeter.  In  certain  depressed  states  of 
the  general  health,  in  some  cases  of  abundant  acid  vomiting, 

2   H 


482  URINE  AND  URINARY  SYMPTOMS. 

in  some  forms  of  spinal  paralysis,  and  in  long  standing  disease 
of  the  bladder  with  retention  or  incontinence,  the  urine  is 
habitually  alkaline,  and  the  reaction  has  thus  a  certain  value 
in  diagnosis.  Normal  urine  often  becomes  more  acid  for 
some  hours  after  being  passed  (urinary  acid  fermentation) ; 
but  all  urines  which  are  allowed  to  stand  long  enough  decom- 
pose and  become  alkaline,  from  the  conversion  of  urea  into 
ammonium  carbonate,  through  the  influence  of  the  micrococcus 
ure^e  and  other  microbes,  so  that  we  must  see  to  have  the 
samples  fresh.  Alkalinity  from  ammonia  (volatile  alkali) 
may  be  discriminated  from  that  due  to  soda  or  potash  (fixed 
alkali),  by  exposing  to  the  air,  or  gently  heating,  the  test- 
paper  which  has  been  turned  blue  by  the  urine,  as  the  volatile 
alkali  is  in  this  way  driven  off,  and  the  red  colour  returns. 
The  reaction  of  urine  is  of  value  in  the  recognition  of  urinary 
deposits  :  thus,  a  bulky  deposit  which  forms  soon  after  the 
urine  is  passed  may  usually  be  pronounced  to  consist  of  uric 
acid  or  its  salts  (urates),  if  the  reaction  be  acid;  if,  on  the  other 
hand,  such  a  deposit  concurs  with  an  alkaline  or  even  a  neutral 
reaction,  the  probability  is  that  it  is  phosphatic,  as  the  addition 
of  an  alkali  to  normal  urine  precipitates  the  phosphates.  The 
persistence  of  pus  in  urine  of  acid  reaction  points  to  a  renal 
origin  ;  pus  from  the  bladder,  if  persistent,  tends  to  render  the 
urine  alkaline  and  ammoniacal.  Care  must  be  taken  to  have 
the  samples  fresh  in  such  cases,  as  urine  with  much  pus,  from 
any  cause,  rapidly  decomposes.  Alkalinity  of  the  urine  is  some- 
times a  point  aimed  at  in  treatment  by  the  administration  of 
potash  or  other  alkaline  medicines  (rheumatism,  lithiasis,  gout) : 
the  reaction  must  be  determined  by  frequeid  testing  in  such 
cases,  as  the  urine  rendered  alkaline  by  remedies  readily  be- 
comes acid  unless  the  doses  are  frequent  and  sufficiently  strong. 
On  the  other  hand,  medicines  seem  to  have  little  chemical 
power  in  rendering  an  alkaline  urine  acid.  Benzoic  and 
carbonic  acid,  however,  seem  to  have  some  influence  in  this 
respect. 

The  Colour  of  the  Urine. — This  depends  on  a  variation  in  the 
amount  of  normal  pigment  from  dilution  or  concentration  ;  on  the  pre- 
sence of  abnormal  pigments,  the  result  of  disease,  or  it  may  be  the 
administration  of  remedies  ;  and  on  admixture  with  coloured  mat- 
ters, particularly  blood,  in  various  forms.  The  subject  of  the  colouring 
matters  of  urine  is  still  in  a  somewhat  confused  state,  aggravated  by 
■different  names  being  applied  to  the  same  thing,  and  owing  to  the  diffi- 
culty of  isolating  the  pigments,  so  that  products  resulting  from  chemical 
reagents  are  regarded  as  original  coi^stituents. 


COLOURS  OF  URINE. 


483 


^^  Normal  UrohUin''  is  regarded  by  Dr.  MacMunn  as  an  oxidation 
product  of  effete  hsematin  and  bile  pigments.  In  acid  solution  it  gives 
an  absorption  band  close  to  and  including  Fraunhofer's  line  F.  in  the 
spectrum.  It  is  the  normal  colouring  matter  of  urine,  and  is  sup- 
posed to  be  identical  with  choletelin. 


Colour. 

Cause  of  Colouration. 

Pathological  Condition. 

Nearly    colour- 
less. 

Dilution    or    diminution   of 
normal  pigments. 

Various  nervous  conditions ; 
hydruria,  diabetes,  granu- 
lar kidney. 

Dark  yellow  to 
brown  red. 

Increase  of  normal,  or  occur- 
rence of  pathological  pig- 
ments. 

Acute  febrile  diseases. 

Milky. 
Orange. 

Fat  globules. 

Chyluria. 

Pus  corpuscles. 

Purulent  disease  of  urinary 
tract. 

Excreted  drugs. 

Santonine,  Chrysophanic 
acid.^ 

Red  or  reddish . 

Unchanged  haemoglobin. 

Haemorrhages  or  Haemoglob- 
inuria. 

Pigments  in  the  food  (log- 
wood,  madder,   bilberries, 
fuchsin). 

Srown  to  brown- 
black. 

Haematin. 

Small  haemorrhages. 

Methaemoglobin. 

Methaemoglobinuria. 

Melanin. 

Melanotic  sarcoma. 

Hydrochinon  and  catechol. 

Carbolic  acid  poisoning. 

Greenish     yel- 
low, greenish 
brown,  appro- 
aching black. 

Bile  pigments. 

Jaundice. 

Dirty  green  or 
blue. 

A  dark  blue  scum  or  surface 
with  a  blue  deposit,  due  to 
excess    of    indigo-forming 
substances. 

Cholera,  typhus.  Seen  especi- 
ally when  the  urine  is 
putrefying. 

Brown    yellow 
to  red  brown, 
becoming 
blood-red    on 
adding  alkalis. 

Substances  introduced  into 
the   organism  with   senna 
rhubarb  and  chelidonium. 

^To  distinguish  these  add  caustic  soda  ;  this  colours  the  urine  red :  agitate 
with  amyl  alcohol ;  the  colour  due  to  santonin  passes  into  the  alcohol  which, 
in  contact  with  atmospheric  air,  changes  to  yellow  :  the  colour  due  to  chryso- 
phanic acid  does  not  dissolve  in  amyl  alcohol,  or  only  in  traces. 
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**  Febrile  Urobilin y*^  or  ^^Pathological  Urobilin j^'  has  the  band  at  the 
F.  line  broader,  and  some  additional  faint  bands  in  the  red  can  be  made 
out.  It  is  supposed  to  be  due  to  a  less  degree  of  oxidation  than  normal 
urobilin,  and  a  suggestive  relationship  with  stercobilin,  the  colouring 
matter  of  faces,  has  been  alleged. 

Uroerytlirin  is  the  name  applied  to  the  pigment  which  colours  urates 
with  their  brick  red  colour.  Melanin,  a  black  pigment,  resembling 
that  found  in  melanotic  cancer,  has  also  been  found  in  urine. 

Urohcematoporphyrin  gives  in  acid  solution  a  narrow  band  before  the 
D.  line,  and  another  between  D.  and  E.,  and  another  at  F.  resembling 
that  of  urobilin.  This  is  regarded  as  a  reduction  product  of  hae- 
matin. 

Various  chi^omogensy  or  substances  forming  colours  with  reagents  (or 
on  spontaneous  changes)  exist  in  urine.  On  boiling  urine  with  strong 
hydrochloric  acid  some  of  these,  and  the  normal  pigment  also,  are  broken 
up,  giving  a  red  colour,  the  so-called  * '  Urohsematin  "  (see  p.  497)  ;  and 
red  colours  are  also  sometimes  produced  with  mineral  acids  in  the  cold. 

Indican  (or  indoxyl-sulphate  of  potassium)  and  Skatol  are  chemically 
classed  among  the  *' Aromatic  substances"  found  in  urine:  by  treat- 
ment with  reagents,  or  even  sometimes  on  spontaneous  decomposition, 
the  urine  gives  blue  or  red  pigments. 

Coloured  tables  have  been  devised  by  Vogel  to  assist  in  naming  the 
variations  in  the  colours  of  urine  :  he  recognises,  pale  yellow,  bright 
yellow,  yellow  ;  reddish  yellow,  yellowish  red,  red ;  brownish  red, 
reddish  brown,  brownish  black.  The  foregoing  table,  given  by  Dr. 
Halliburton  ("Text- Book,"  1891),  gives  some  suggestions  as  to  the 
causation  of  the  various  colourations  (p.  483). 

The  Clearness  or  Turbidity  of  the  Urine  as  passed,  is 
a  point  of  great  importance.  Normal  urine  should  be  quite 
clear,  a  faint  turbidity  from  suspended  mucus,  so  slight  as  to 
be  scarcely  recognisable,  disappears  when  this  settles  down  to 
the  bottom.  When  the  amount  of  urine  passed  at  a  time  is  small, 
say  an  ounce,  the  proportion  of  mucus  is  greater ;  small  speci- 
mens of  normal  urine  may  be  turbid  from  this  cause.  When 
the  total  urine  passed  in  a  day  is  small,  along  with  the  high 
colour  from  this  cause,  a  relative  excess  of  mucus  may  render 
it  also  slightly  turbid.  In  considering  turbidity  of  urine, 
we  must  see  or  ascertain  if  the  turbidity  exists  on  its  being 
passed,  or  if  it  only  becomes  developed  afterwards.  Any  urine 
on  being  kept  becomes  turbid  from  decomposition ;  the  swarms 
of  putrefactive  organisms  lead  to  this  of  themselves  ;  but  further, 
by  the  decomposition  of  the  urea,  the  urine  becomes  ammoni- 
acal,  and  this  leads  chemically  to  a  precipitation  of  phosphates, 
which  causes  further  turbidity.  These  putrefactive  and  che- 
mical changes  are  favoured  by  the  slightest  contamination  from 
any  previously  decomposing  urine  ;  before  pltcing  any  weight, 
therefore,  on  this  turbidity,  we  must  secure  scrupulous  clean- 


CAUSES  OF  TURBIDITY.  485 

ness  in  the  vessels  and  glasses  or  bottles  into  which  the  sample 
may  have  been  passed  or  poured.  The  same  process  of  decom- 
position may  have  been  going  on  in  the  bladder,  with  swarms  of 
bacteria  and  the  precipitation  of  phosphates,  in  cases  of  chronic 
cystitis  in  particular.  This  decomposition  sometimes  owes  its 
origin  to  contamination  by  means  of  catheters  used  in  the 
treatment,  no  doubt  apparently  clean,  but  really  harbouring 
in  their  hollows  the  germs  of  decomposition  or  infection. 
Turbidity  from  decomposition  is  diffused  through  the  fluid  :  it 
does  not  settle  down  as  a  sediment  leaving  the  fluid  above 
clear  :  nor  is  it  cleared  by  ordinary  filtering.  Turbidity  on 
being  passed,  may  turn  on  a  simple  chemical  reaction,  apart 
from  disease  :  if  the  urine  as  passed  is  alkaline,  the  precipitation  of 
phosphates  occurs,  and  alkalinity  may  occur,  occasionally,  in 
health,  for  example  after  vegetable  foods  or  the  use  of  alkaline 
waters. 

Slight  admixtures  of  pus  or  blood,  and  quanUties  of  epithelium 
are  very  important  and  very  common  causes  of  turbidity  of  the 
urine  in  disease ;  these  may  come  from  the  kidney  or  from  the 
urethra  or  vagina,  being  mixed,  as  it  were,  accidentally  with 
the  urine. 

Slight  excess  of  mucus,  within  the  range  of  health,  has  been 
mentioned ;  but  in  catarrh  and  inflammatmi  of  the  bladder,  this 
may  be  considerable  or  extreme,  with  a  corresponding  develop- 
ment of  turbidity.  In  jaundice  the  urine  is  often  somewhat 
turbid,  not  from  the  bile  pigment,  but  from  an  excess  of 
mucus.  Turbidity  in  the  freshly  passed  urine  may  result  from 
quantities  of  uric  acid  crystcds ;  or  hedgehog  crystals  of  urate  of 
soda  may  render  the  urine  of  children  milky  looking.  More 
rarely  still  chyle  and  sarcince  make  the  urine  turbid.  Contamina- 
tion with  semen  may  make  the  urine  turbid,  but,  as  reported 
by  patients,  this  is  usually  imaginary,  phosphates  from  alkal- 
inity being  the  usual  explanation. 

Urines  clear  to  begin  with,  but  becoming  turbid  after  being 
passed  are  very  common.  Alkaline  urines,  as  already  explained, 
precipitate  earthy  phosphates  and  urines  with  this  reaction  or  with 
pus,  or«  contaminated  by  dirty  vessels,  readily  decompose  and 
rapidly  become  turbid.  On  the  other  hand,  highly  acid  urines, 
usually  more  or  less  concentrated,  quite  clear  on  being  passed, 
become  turbid  from  a  precipitation  of  urates  or  perhaps  uric  acid' 
on  standing  to  cool.  This  is  an  extremely  common  cause  of 
turbidity  in  samples  of  urine  brought  under  our  notice.  On 
settling  down,  the  fluid  above  the  sediment  may  be  quite  clear, 
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or  it  may  remain  turbid  from  some  of  the  same  materials  re- 
maining in  suspension.  In  diabetic  urines  the  clear  urine  may 
become  turbid  on  standing  through  fermentation  going  on  in 
the  solution  of  sugar. 

Naked  eye  appearances — Complaints  by  Patients. — Patients  fre- 
quently complain  of  the  urine  being  high-coloured  and  scanty:  this  often 
arises  from  simple  concentration  of  the  secretion  in  febrile  diseases, 
apart  from  any  special  urinary  affection,  but  it  also  occurs  in  acute 
nephritis.  Urine  white  like  milk  is  often  spoken  of  in  the  case  of  chil- 
dren, and  this  character  is  usually  due  to  the  presence  of  white  urates 
or  colourless  uric  acid  crystals.  In  adults,  if  the  urine  be  milky  vjhen 
passed,  this  is  usually  due  in  their  case  to  the  presence  of  earthy  phos- 
phates (arising,  perhaps,  from  a  transient  alkalinity  of  the  urine  after 
dinner) ;  unless  persistent  this  is  of  little  importance  :  or  the  turbidity 
may  be  due  to  decomposition  and  the  formation  of  ammonio-magnesian 
phosphates  :  or  to  the  presence  of  pus,  which  is  always  of  more  or  less 
serious  significance  :  in  rare  cases  it  may  be  due  to  chyle,  to  spermatic 
fluid,  or  sarcinse.  \Vhen  the  patient  describes  the  urine  as  turning  thicky 
this  is  almost  always  due  to  a  deposit  of  urates  on  the  cooling  of  the 
urine,  and  is  seldom  of  much  consequence.  When  the  urine  is  spoken 
of  as  resembling  porter,  the  presence  of  bile  in  some  quantity  is  usually 
indicated,  but  blood  may  also  give  such  a  colour.  When  described  as 
turbid,  mossy,  or  smoky  when  passed,  this  may  be  due  to  a  slight  and 
intimate  admixture  with  blood  ;  a  blood  red  coloitr  in  a  more  pronounced 
form  depends  on  a  quantity  of  florid  blood  being  passed  ;  blood  clots 
may  also  come  away  either  of  a  florid  colour  or  of  a  darker  hue,  or  even 
of  a  chocolate  appearance.  Very  red  urine,  having  a  resemblance  to  the 
bloody  tint,  is  sometimes  due  to  excessively  red  urates,  especially  as 
found  in  certain  hepatic  cases.  Very  pale  urine  is  found  usually  when 
the  quantity  is  habitually  excessive,  as  in  diabetes,  and  in  certain  forms 
of  chronic  diseases  of  the  kidney ;  or  it  may  also  concur  with  a  tempo- 
rary increase  in  the  quantity,  from  free  imbibition  of  fluids,  or  in  con- 
nection with  hysterical  or  nervous  attacks  in  both  sexes.  Ansemia  may 
also  be  responsible  for  the  paleness  of  the  urine.  Black  urine  is  some- 
times passed  by  those  using  carbolic  acid  or  creasote,  either  externally 
or  internally  ;  more  frequently  it  is  of  a  dark  green  tint  and  the  black 
colour  only  appears  after  the  urine  has  been  kept  for  a  time ;  if  the 
urine  is  acidulated  with  sulphuric  acid  and  distilled,  the  distillate  gives 
a  blue  colour  with  ferric  chloride.  A  dark  red  or  almost  black  colour  is 
sometimes  found  in  the  urine  in  cases  of  melanosis  and  black  sediments 
in  melanuria.  Indigo  Blue  colour,  from  the  decomposition  of  Indican, 
has  occasionally  been  found  in  urine  after  it  has  been  standing  for  a 
time  and  has  become  alkaline.  Bad  odour  in  the  urine  when  passed 
depends,  as  a  rule,  on  decomposition  occurring  within  the  bladder,  or 
on  the  escape  of  an  abscess  into  it,  and  is  significant  of  cystitis,  etc. 
Certain  vegetables  impart  a  strong  odour  to  the  urine,  and  the  smell  of 
many  articles  used  in  the  food  or  drink  may  be  recognised  in  the  urine. 
In  oxaluria  a  certain  resemblance  to  the  odour  of  sweet-brier  may  some- 
times be  recognised,  and  during  the  administration  of  turpentine  there 
is  sometimes  a  smell  as  if  from  sjoeet  violets.  Gas  coming  w4th  the  urine 
suggests  some  communication  of  the  urinary  passages  with  the  bowels. 
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An  excessive  frothing  of  the  urine,  as  passed  or  poured  into  vessels,  is 
found  in  albuminous  and  saccharine  urines,  and  may  be  seen  to  vary 
roughly  with  the  amount  of  these  abnormal  ingredients  :  it  also  occurs 
to  a  less  extent  in  jaundiced  urine.  Shreds  and  fibrous  masses  may  be 
passed  in  cases  of  chronic  inflammation  of  the  bladder,  or  they  may 
come  from  an  inflamed  and  dilated  kidney  (pyelo-nephritis).  Gritty 
matter  or  gravel  may  also  be  complained  of  as  coming  with  the  urine 
and  irritating  the  urethra :  this  will  usually  be  found  on  examination 
to  be  due  to  uric  acid,  or  in  chronic  cases  to  phosphatic  concretions. 
Urinary  sediments  usually  demand  chemical  tests  or  microscopic  examin- 
ation for  their  discrimination.  (See  pp.  527.)  Crystals  of  uric  acid 
can  often  be  seen  by  the  naked  eye,  or  with  a  simple  lens,  resembling 
cayenne  pepper  grains,  falling  to  the  bottom  of  the  glass,  or  adhering 
to  its  sides,  or  to  shreds  of  mucus.  Glittering,  colourless  prisms  of 
ammonio-magnesian  phosphate  can  also  sometimes  be  thus  seen  floating 
as  a  scum  on  the  surface  of  the  urine,  or  resting  on  the  mucous  sediment, 
or  adhering  to  the  sides  of  the  glass.  A  very  delicate  white  powdery 
sediment  covering  the  top  of  the  cloud  of  mucus,  and  resembling,  as  has 
been  said,  fine  powder  dusted  over  a  wig  ('*  powdered  wig  deposit"), 
can  sometimes  be  recognised  with  tolerable  certainty  as  due  to  oxalate 
of  lime  crystals;  occasionally,  in  alkaline  urines,  minute  phosphatic 
crystals  simulate  this  appearance,  but  as  a  rule  the  latter  are  more 
glittering  than  the  former :  deposits  of  cystine  in  acid  urines  may 
resemble  oxalates  very  closely.  Fawn-coloured,  pink,  or  reddish  amor- 
phous precipitates,  formed  as  the  urine  cools,  can  usually  be  recognised 
at  once  by  the  naked  eye  as  composed  of  urates  (urate  of  ammonia,  pot- 
ash, and  soda)  :  when  the  deposit  is  whitish,  there  is  more  difficulty  ; 
white  urates,  or  even  uric  acid,  earthy  phosphates,  and  pus,  may  be 
scarcely  distinguishable  from  each  other  by  the  naked  eye.  A  glairy 
whitish  or  yelloioish  material^  floating  on  the  surface  of  the  urine,  or 
diffused  through  it,  is  often  seen  when  the  sample  is  contaminated  with 
leucorrhceal  discharges.  Urine  with  a  whitish  turbidity,  forming  a 
coagxdum  on  standing,  is  mixed  with  chyle  ;  there  is  at  times  a  tinge  of 
blood  with  it. 

SUGAR  ^N   URINE. 

Sugar  should  be  tested  for  in  any  complete  examination  of 
the  urine,  and  especially  in  all  cases  in  which  diabetes  is  sus- 
pected ;  when  the  quantity  of  urine  is  excessive,  or  the  specific 
gravity  unusually  high  (above  1030);  when  there  is  excessive 
thirst ;  when  great  loss  of  strength  or  of  flesh  has  occurred 
without  obvious  cause ;  when  eruptions  of  boils  or  itching  at 
the  urinary  orifices  are  troublesome ;  and  when  any  of  the 
other  symptoms  of  diabetes  may  present  themselves.  It  should 
also  be  remembered  that  in  certain  cases  of  cerebral  disease, 
with  or  without  distinct  paralysis,  and  particularly  in  some 
cases  of  cerebral  tumour  and  bulbar  paralysis  sugar  appears  in 
the  urine.  When  examining  for  sugar,  albumen  should  also 
be  tested  for,  because  its  presence  is  a  serious  complication  in 
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diabetes,  and  because  the  presence  of  albumen  may  interfere 
with  the  certainty  of  the  reactions  for  sugar  by  the  copper  and 
the  bismuth  test ;  in  such  cases  the  albumen  should  be  separ- 
ated by  heating,  with  the  addition  of  a  little  acid,  and  subse- 
quent filtration.  The  mere  presence  of  sugar  in  the  urine  (gly- 
cosuria) does  not  imply  the  existence  of  diabetes  mellitus ;  this 
disease  is  characterised  by  thirst  and  excessive  secretion  of 
urine,  usually  also  by  weakness,  as  well  as  by  saccharine  urine. 
Indeed  the  urine  may  present  transient  traces  of  sugar  soon 
after  meals,  containing  much  starch  or  sugar,  in  many  persons 
who  are  practically  healthy.  The  presence  of  glycosuria  is 
sometimes  associated  with  irritability  of  the  nervous  system 
and  with  dyspepsia.  It  occurs  also  as  a  passing  or  as  a  more 
permanent  condition  in  stout  persons  with  gouty  tendencies. 
In  patients  of  this  class,  stout  and  elderly,  even  a  regular 
diabetes  with  its  recognized  symptoms  is  often  a  mild  disease. 
In  diabetes  insipidus  although  the  urine  has  a  low  specific 
gravity  there  may  be  traces  of  sugar  present.  Much  confusion 
occasionally  arises  from  the  reduction  of  Fehling's  solution  by 
some  ingredient  in  the  urine  which  is  not  sugar.  After  chlo- 
roform narcosis  or  the  use  of  chloral  and  some  other  drugs,  it 
used  to  be  said  that  glycosuria  occurred.  The  reducing  pro- 
perty in  the  urine  in  such  cases  is  now  referred  to  glycuronic 
acid,  which  has  the  further  confusing  property  of  rotating 
polarised  light  to  the  right.  The  fermentation  test  shows 
that  it  is  not  sugar.  Kreatinine,  likewise,  by  reducing 
Fehling's  solution  may  complicate  the  diagnosis  of  glycosuria, 
and  even  large  quantities  of  uric  acid  when  present  are  said  to 
do  so ;  both  can  be  diff'erentiated  from  sugar  by  fermentation 
or  by  the  polariscope.  In  cases  of  doubt  with  an  absence  of 
distinctive  indications,  as  in  some  life  insurance  cases,  the  ulti- 
mate appeal  must  be  to  the  fermentation  test.  Traces  of 
sugar  in  the  urine  may  be  found  in  cases  of  whooping  cough 
and  probably  in  various  other  diseases,  without  there  being 
any  special  gravity  connected  with  its  appearance. 

Copper  Test — Trommer's  Test. — This  is  based  on  the 
power  which  diabetic  sugar  has  of  reducing  copper  salts  from 
the  cupric  to  the  cuprous  oxidation  under  certain  conditions. 
A  few  drops  of  a  strong  solution  of  sulphate  of  copper  are  mixed 
with  a  little  urine  in  a  test  tube,  liquor  potassse  is  then  cau- 
tiously added,  just  enough  to  dissolve  the  precipitate  which  it 
throws  down  in  the  first  instance  ;  the  mixture  is  boiled,  and 
if  sugar  be  present,  a  red  precipitate  of  the  cuprous  oxide  falls 
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down.  Errors  are  frequently  made  in  applying  this  test  from 
not  using  the  proper  quantities  or  proportions  of  copper  and 
potash  with  the  urine,  and  it  is  not  to  be  recommended  to 
students. 

Fehling^s  Solution^  for  the  application  of  the  copper  test 
obviates  some  of  these  difficulties.  A  portion  of  the  test 
fluid  is  first  boiled  in  a  test  tube;  we  notice  if  it  remains 
unchanged  in  colour  (as  this  solution  becomes  altered  by  keep- 
ing) ;  if  unaffected,  one  or  two  drops  of  the  suspected  urine 
are  added  ;  if  diabetic  sugar  be  present  in  any  quantity,  the 
colour  at  once  changes,  and  a  yellowish  or  reddish  precipitate 
comes  down.  If  this  does  not  happen,  a  little  more  urine 
should  be  added  (but  always  so  as  to  be  less  than  the  volume 
of  the  test-fluid  in  the  tube),  and  the  whole  should  again  be 
boiled  and  allowed  to  cool;  if  no  yellow  or  red  precipitate 
of  the  cuprous  oxide  comes  down  on  cooling  it  may  be  pro- 
nounced free  of  sugar. 

Cautions. — Prolonged  boiling  must  be  avoided,  as  reduction 
may  occur  in  this  way  apart  from  sugar.  Boiling  the  urine 
before  adding  the  test-fluid  is  also  apt  to  lead  to  reduction  of 
the  copper  even  if  there  be  no  sugar.  Adding  too  much  urine 
is  also  to  be  avoided,  as  the  test-fluid  should  always  be  in 
excess,  and  large  quantities  of  non-saccharine  urine  may  reduce 
the  copper.  The  test-fluid  must  be  in  good  condition — capable 
of  resisting  boiling  without  being  changed  in  colour;  indelicate 
inquiries,  it  is  desirable  to  add  an  equal  bulk,  or  more,  of  pure 
water  to  the  boiling  test-fluid,  to  boil  again,  and  to  allow  the 
whole  to  cool  slowly  so  as  to  have  complete  security  of  the 
perfect  condition  of  the  copper  solution  before  proceeding  to 
test. 

The  Quantity  of  Sugar  may  also  be  determined  by  the  copper  test. 
Fehling's  Solution  ^  is  made  of  such  a  strength  that  200  grains  (by 
measure)  are  completely  reduced  by  one  grain  of  diabetic  sugar.  Of 
course  great  accuracy  in  weighing  and  measuring  the  ingredients  is  re- 


1  Fehliinfs  Solution. — Sulphate  of  Copper,  90^  grains  ;  Neutral  Tartrate  of 
Potash,  364  grains  ;  Solution  of  Caustic  Soda  (of  sp.  gr.  1*12)  4  fluid  ounces. 
Add  water  to  make  up  exactly  to  six  fluid  ounces.  200  grs.  by  measure  are 
reduced  by  one  grain  of  grape  sugar.  (Or,  34*64  grammes  of  sulphate  of  copper 
in  crystals  ;  173  grammes  neutral  tartrate  of  potash  ;  480  cub.cc.  caustic  soda 
solution  sp.  gr.  1*12;  add  water  up  to  1000  cubic  centimetres.  Of  this  10  ccm. 
correspond  to  0*05  gramme  of  grape  sugar.)  The  copper  may  be  dissolved  in 
one  half  of  the  water  and  the  potash  with  the  soda  in  the  other  half,  both 
carefully  stoppered,  and  equal  volumes  mixed  when  required  :  in  this  way 
i;he  test-fluid  may  be  preserved  from  decomposing,  which  it  readily  does 
especially  if  exposed  to  air  and  light. 


490  URINE  AND  URINARY  SYMPTOMS. 

quired  for  quantitative  analysis.  This  quantity  of  the  test-fluid  is 
boiled  in  a  porcelain  capsule  or  a  glass  flask,  and  a  quantity  of  pure 
water,  equal  to  one  or  two  volumes  of  the  test-fluid,  is  poured  in  also. 
The  saccharine  urine  is  diluted  with  pure  water,  in  the  proportion  of 
1  volume  of  urine  to  9  of  water,  if  the  sugar  happens  to  be  abundant  ; 
or  in  a  less  proportion  (or  without  dilution)  if  the  sugar  is  scanty.  The 
diluted  urine  is  introduced  into  a  burette,  graduated  to  grains,  and  is 
then  gradually  added  to  the  boiling  copper  solution  till  the  blue  colour 
is  quite  discharged.  In  order  to  judge  of  this  a  minute  or  two  must  be 
allowed  for  the  red  precipitate  to  fall,  otherwise  it  obscures  any  slight 
blueness  which  may  remain  in  the  supernatant  fluid.  When  the  pre- 
cipitate falls,  by  holding  up  the  flask  to  daylight,  or  against  a  white 
object,  or  by  looking  down  through  the  fluid  to  the  white  sides  of  the 
porcelain  dish,  if  this  be  used,  any  remnant  of  blue  colour  is  readily 
detected.  If  this  can  be  recognised  the  mixture  is  again  brought  to  the 
boiling  point,  and  a  few  drops  of  the  diluted  urine  are  again  added.  Too 
much  time  must  not  be  allowed  to  elapse  in  waiting  for  the  red  precipitate 
to  fall,  as  after  standing  for  a  length  of  time  the  cuprous  oxide  is  changed 
and  re-dissolved,  and  the  blue  colour  is  reproduced.  The  number  of 
grains  of  urine  consumed  in  the  experiment  is  then  read  off",  and  this 
represents  the  quantity  which  contains  one  grain  of  sugar  ;  it  is  then  a 
matter  of  calculation  how  many  grains  of  sugar  are  contained  in  the 
ounce  of  urine  (437i  g^s.  in  an  ounce  avoirdupois).  Allowance,  of 
course,  is  made  in  the  calculation  for  the  degree  of  dilution  employed. 
If  the  total  quantity  of  urine  passed  in  the  day  be  known,  the  total 
quantity  of  sugar  excreted  can  then  be  readily  calculated.  Similar 
calculations  can  be  made  in  grammes  and  the  proportion  calculated  in 
percentages. 

Pavy'n  Ammoniated  Solution  of  Copper  for  Quantitative  Analysis  has 
some  advantages  over  Fehling's  solution.  Its  composition  is  Cupric 
sulphate,  4*158  grammes  ;  Potassic  sodic  tartrate  (Rochelle  salt),  20 '400 
grammes;  Potash  (caustic),  20*400  grammes;  Strong  ammonia  (sp.  gr. 
0*880),  300  cc. ;  Water  to  1  litre.  (Or  in  English  weights,  Cupric  sulphate, 
36i  grains;  Rochelle  salt,  178  grains;  Caustic  potash,  178  grains;  Strong 
ammonia  (sp.  gr.  0  880),  6  fl.  oz. ;  Water  to  1  pint.)  The  Potassic  sodic 
tartrate  and  the  potash  are  dissolved  in  a  portion  of  the  water  and  the 
cupric  sulphate  with  the  aid  of  heat  in  another  portion  :  the  solution  of 
cupric  sulphate  is  poured  into  the  mixture  of  potassic  sodic  tartrate  and 
potash,  and  when  cold  the  ammonia  is  added  ;  finally  water  is  added  to 
bring  up  to  the  bulk  specified.  10  ccm.  of  the  above  solution  are  re- 
duced by  (and  so  equivalent  to)  0*005  gramme  of  glucose  or  diabetic 
sugar. 

The  advantage  of  this  solution  is  that  the  ammonia  holds  the  cuprous 
oxide  in  solution,  and  so  the  fluid  is  decolorised  when  the  cupric  salt 
is  completely  reduced  ;  whereas  in  Fehling's  solution  the  red  precipitate 
mingling  with  the  remnant  of  blue  colour  in  the  test-fluid  renders  it 
more  difficult  to  estimate  the  complete  reduction.  10  ccm.  are  measured, 
placed  in  a  glass  flask,  and  diluted  with  two  volumes  of  pure  water  ; 
the  diluted  urine  is  then  added,  just  as  in  the  process  with  Fehling's  solu- 
tion. The  only  special  precaution  is  to  avoid  dissipation  of  the  ammonia 
which  would  result  from  prolonged  boiling  or  even  from  undue  slowness 
in  the  process  of  testing.  The  dissipation  is  further  lessened  by  passing 
the  point  of  the  burette  through  a  cork  fitting  the  mouth  of  the  flask^ 
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another  opening  being  of  course  provided  for  the  escape  of  the  steam.  As 
the  diluted  urine  is  run  into  the  flask  containing  the  boiling  solution  the 
change  in  colour  can  be  watched,  and  when  the  blue  fluid  has  become  as 
colourless  as  water  we  conclude  that  the  reduction  is  complete  and  a 
calculation  can  then  be  made  as  in  the  other  process.  (A  simple 
apparatus  for  this  purpose  is  made  by  Cooper,  58  Oxford  Street,  Lon- 
don ;  the  method  is  fully  described  by  Dr.  Pavy  in  the  **  Lancet"  for 
March  1st,  1884,  and  he  there  gives  a  table  to  facilitate  the  calcula- 
tions.) 

Dr.  Pavy  has  devised  pellets  for  the  copper  test  and  definite  quantities 
of  his  solution  in  hermetically  sealed  tubes,  but  these,  although  con- 
venient, do  not  keep  perfectly  for  indefinite  periods  of  time. 

Fermentation  Test. — Occasionally  there  are  uncertainties  in  the 
results  of  the  copper  test,  when,  for  example,  the  reduction  of  the  copper 
is  slight  in  extent  or  doubtful  in  character,  when  the  urine  is  rich  in 
uric  acid,  or  when  the  presence  of  glycuronic  acid  or  kreatinine  is 
suspected.  It  is  then  important  to  decide  as  to  the  presence  of  sugar 
by  fermentation ;  sugar  is  the  only  substance  known  which  ferments 
with  yeast  and  liberates  carbonic  acid  gas,  and  so  it  constitutes  the 
ultimate  test  in  all  cases  of  doubt.  A  small  tube  may  be  nearly  filled 
with  the  suspected  urine,  a  little  yeast  is  then  added,  and  the  whole 
inverted  over  mercury  in  a  cup  ;  the  apparatus  is  then  put  in  a  warm 
place  and  allowed  some  time  to  ferment.  If  sugar  be  present,  in  other 
than  very  minute  quantity,  gas  accumulates  in  the  tube,  and  this  can 
be  shown  to  be  carbonic  acid  by  testing  it,  say  with  lime  water.  It  is 
well  to  conduct  a  blank  experiment  with  simple  water  and  the  yeast  at 
the  same  time,  as  a  security  against  the  gas  being  evolved  from  the 
yeast  or  in  any  other  way.  Torula  Test. — The  detection  of  torulse  (see 
Fig.  85)  occasionally  assists  in  the  diagnosis  of  saccharine  urine,  or 
directs  attention  to  its  examination  by  chemical  reagents. 

The  Quantitative  Test  by  fermentation^  as  described  by  Sir  William 
Roberts,  consists  in  determining  the  specific  gravity  of  the  urine  before 
and  after  complete  fermentation.  A  small  lump  of  German  yeast  (the 
size  of  a  walnut)  is  added  to  four  ounces  of  urine,  the  specific  gravity 
of  which  has  first  been  carefully  taken  and  noted  ;  this  is  placed  in  a 
wide-mouthed  bottle  (12  oz.),  corked,  but  with  an  opening  cut  in  the 
cork  so  as  to  allow  the  carbonic  acid  to  escape ;  it  is  then  placed  in  a 
moderately  warm  situation,  and  in  the  course  of  24  hours,  or  when 
the  fermentation  is  completed,  it  is  allowed  to  cool,  and  its  specific 
gravity  is  again  taken  at  the  same  temperature  as  before  the  fermenta- 
tion was  begun.  The  loss  in  the  specific  gravity  indicates  the  quantity 
of  sugar  fermented  out.  The  specific  gravity  is  reduced  partly  by  the 
loss  of  the  sugar  formerly  held  in  solution,  and  partly,  perhaps,  by  some 
of  the  light  alcohol  thus  generated  remaining  in  the  mixture.  To  avoid 
any  fallacy  from  a  diff"erence  in  the  temperature  of  the  fluid  at  the  two 
separate  observations  on  the  specific  gravity,  it  is  desirable  to  have  a 
duplicate  sample  of  the  original  urine,  without  yeast,  in  a  4  oz.  bottle, 
firmly  corked,  and  kept  beside  the  other  throughout,  so  as  to  compare 
the  specific  gravity  of  the  two  specimens  after  the  fermentation  is  over. 
It  has  been  found,  empirically,  that  one  degree  of  specific  gravity  lost 
by  fermentation,  corresponds  with  one  grain  of  sugar  per  fluid  ounce  of 
urine,  or  the  degrees  of  density  lost,  multiplied  by  0'23  gives  the  per- 
centage.    In  the  hands  of  clinical  clerks  the  results  by  this  process  are- 
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often  defective,  probably  from  errors  or  want  of  delicacy  in  the  gradua- 
tion of  the  urinometers,  and  from  the  process  of  fermentation  being  in- 
complete when  the  final  reading  is  made. 

Estimation  of  the  quantity  of  sugar  from  direct  observation  of 
THE  specific  GRAVITY  of  the  urinc  is,  at  best,  a  rough  method,  as  com- 
plications arise  from  the  presence,  in  varying  proportions,  of  the  normal 
solid  ingredients  of  the  urine.  This  source  of  difficulty  is  relatively 
greater  when  the  total  quantity  of  the  saccharine  urine  passed  daily  is 
not  excessive.  A  specific  gravity  which  is  not  excessive  cannot,  of 
course,  coincide  with  a  high  proportion  of  sugar  per  ounce :  this,  indeed, 
follows  from  the  method  of  quantitative  determination  by  fermentation, 
as  it  has  just  been  stated  that  the  degrees  of  specific  gravity  lost  in  this 
process  indicate  an  equal  number  of  grains  per  ounce  :  if  the  specific 
gravity  is  only  1030  the  number  of  grains  is  likely  to  be  under  30,  usually 
considerably  under  30,  for  the  ordinary  ingredients  (urea  and  salts)  of 
the  urine  imply  of  themselves  a  fair  specific  gravity  (say  1010),  unless 
indeed  the  urine  is  very  abundant  and  so  very  dilute.  A  high  specific 
gravity  (say  1045-1050)  with  a  very  large  quantity  of  urine  (several 
quarts)  may  be  safely  taken  as  evidence  of  a  high  proportion  of  sugar  in 
cases  of  diabetes,  as  the  proportion  of  normal  ingredients  becomes  then 
relatively  insignificant. 

Moore's  Test  for  Sugar  with  Liquor  Potass^  (sometimes  called 
Heller's)  was  a  favourite  method  with  many  practitioners  on  account  of 
its  easy  application.  Equal  volumes  of  urine  and  liquor  potassse  are 
boiled  together,  when  a  dark  brown  colour  results  in  cases  of  diabetes. 
This  is  not  a  test  suitable  for  small  quantities  of  sugar,  and  it  is  subject 
to  fallacies,  but  it  is  often  of  use  in  the  absence  of  more  reliable 
appliances. 

Bismuth  Test  for  Sugar — (B5ttger's  Test). — A  solution  of  carbon- 
ate of  soda  is  prepared  in  the  proportion  of  one  part  of  the  crystals  to 
three  parts  of  water.  This  solution  is  mixed  with  a  little  of  the  sus- 
pected urine  in  equal  volumes,  and  a  pinch  of  the  basic  nitrate  (or  even 
the  sub-nitrate)  of  bismuth  is  then  added,  and  the  whole  boiled  ;  if 
sugar  be  present  the  bismuth  becomes  grayish  or  blackish  from  the  for- 
mation of  the  suboxide  or  of  metallic  bismuth.  This  test  is  a  delicate 
one,  but  is  not  available  for  quantitative  analysis.  When  the  urine 
tested  is  not  very  watery  it  is  of  course  relatively  rich  in  phosphates, 
and  these  are  liable  to  be  precipitated  by  the  soda  solution  giving  rise 
to  a  white  deposit  which  conceals  the  blackness  of  the  reduced  bismuth. 
In  such  urines  a  preliminary  separation  of  the  phosphates,  by  boiling 
the  urine  with  the  alkaline  mixture  and  filtering  or  decanting  before 
the  addition  of  the  bismuth,  may  obviate  this  difficulty.  The  test  may 
be  used  with  Nylander's  (or  Almen's)  reagent, — bismuth  subnitrate  2 
grammes,  sodio-potassium  tartrate  4  grammes,  liquor  sodse  55  cc,  dis- 
tilled water  47  cc.  The  bismuth  test  does  not  assist  in  discriminating 
from  diabetic  sugar  the  other  urinary  ingredients  which  sometimes 
reduce  Fehling's  solution,  as  it  also  is  reduced  by  them.  The  presence 
of  albumen  in  the  urine,  or  the  principles  of  rhubarb,  may  give  black 
precipitates  by  their  action  on  the  bismuth. 

Picric  Acid  Test. — In  applying  this  test  for  determining  the 
presence  of  sugar  we  mix  an  equal  volume  of  urine  and  of  a  saturated 
solution  of  picric  acid,  we  then  add  a  few  drops  of  liquor  potassse  and 
boil;  if  sugar  is  present  a  deep  red  brown  colour  is  produced.     Inas- 
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much  as  many  high-coloured  urines  take  on  a  more  or  less  deep  colour, 
apart  from  sugar,  when  treated  in  this  way,  this  does  not  seem  a  good 
qualitative  test,  as  the  presence  of  sugar  turns  on  the  degree  of  redness 
produced. 

For  quantitative  purposes  the  method  seems  more  reliable,  as  the 
exact  depth  of  colour  can  be  measured  by  a  process  of  dilution  when 
definite  quantities  of  the  urine  and  of  the  reagents  are  boiled  and  mixed 
in  tubes  of  definite  diameter  and  compared  with  a  standard  coloured 
solution  in  a  similar  tube.  Dr.  Geo.  Johnson  has  devised  an  apparatus 
by  which  quick  results  of  sufficient  accuracy  can  be  obtained.  It  is 
convenient  to  use  his  graduated  tubes  which  may  be  obtained  from 
E.  Cetti,  86  Brooke  Street,  Holborn,  London,  E.G.  :  full  instructions  are 
given  with  the  instrument,  or  they  may  be  found  in  a  little  book  by  Dr. 
Geo.  Johnson  *'0n  Testing  for  Albumen  and  Sugar,"  London,  Smith, 
Elder  &  Co.,  1884. 

Test-Papers  for  Sugar. — Dr.  Oliver  has  elaborated  a  system  of 
testing  by  papers  to  enable  the  reagents  to  be  easily  carried  and  to 
avoid  the  inconveniences  resulting  from  decomposition  in  Fehling's 
solution. 

The  Cupric  Test-Paper  is  a  compound  paper :  the  one  with  tartrate 
of  cuprammonium,  the  other  with  carbonate  of  soda :  these  are  com- 
bined with  a  layer  of  rubber.  The  paper  is  boiled  in  60  minims  of 
soft  water,  giving  a  transparent  greenish  fluid :  the  papers  are  then 
removed  and  the  solution  again  boiled :  a  drop  of  the  diabetic  urine 
now  added  will  reduce  the  copper,  whitish  streaks  and  a  yellow  colour 
appearing :  this  is  hastened  by  further  boiling.  If  after  such  heating 
and  further  addition  of  a  drop  or  two  of  urine  the  solution  remains 
transparent,  with  its  green  colour,  we  presume  there  is  no  distinct 
amount  of  sugar. 

Indigo-Carmine  Test-Papers. — These  have  been  applied  with  great  in- 
genuity by  Dr.  Oliver,  both  to  the  qualitative  and  quantitative  deter- 
mination of  sugar  :  special  papers  are  used  for  quantitative  purposes. 
The  blue  colour  is  discharged  by  the  reducing  or  deoxidising  power  of 
diabetic  sugar.  Many  details  and  precautions  must  be  observed  in  using 
these  tests,  and  as  they  are  fully  detailed  in  the  instructions  supplied 
with  the  test-papers  they  need  not  be  given  here.  (Obtained  from 
Wilson  &  Son,  Harrogate.) 

The  Polariscope  is  available  both  for  the  qualitative  and  quanti- 
tative analysis  of  sugar,  provided  the  fluid  be  decolorised  and  freed 
from  any  other  ingredients  (such  as  albumen)  which  act  on  polarised 
light ;  but  the  instruments  as  yet  are  rather  troublesome  and  expensive, 
at  least  in  their  accurate  forms.  In  doubtful  cases  where  Fehling's 
solution  may  be  reduced  by  substances  other  than  sugar,  the  polariscope 
sometimes  aids  in  the  discrimination  as  well  as  fermentation. 


ACETONE  ;  DIACETIC  ACID ;  KREATININE  ;  GLYCURONIC  ACID. 

These  substances  are  grouped  together  here  because  of  the  association 
of  the  first  two  with  diabetes  and  glycosuria,  and  the  liability  of  the 
other  two  to  be  confounded  with  sugar  owing  to  their  reducing  power. 

Acetone  is  found  in  the  urine  even  in  health,  and  in  various  patholog- 
ical states  besides  diabetes.  The  test  applied  (Legal's  or  Le  Nobel's), 
is  the  addition  of  a  few  drops  of  freshly  made  and  somewhat  concen- 
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trated  solution  of  sodium  nitro-prusside,  with  a  moderately  strong  solu- 
tion of  caustic  soda  or  potash.  The  fluid  develops  a  red  colour  which 
rapidly  disappears,  and  if  acetone  be  present,  gives  place  to  purple  or 
violet-red  on  the  addition  of  acetic  acid.  In  the  absence  of  acetone  the 
purple-red  tint  does  not  form  on  the  addition  of  acetic  acid.  In  more 
delicate  inquiries  distillation  is  required  and  the  application  of  further 
tests  to  the  distillate. 

Diacetic  acid  is  always  pathological  although  not  limited  to  cases  of 
diabetes.  It  is  always  associated  with  acetone  in  the  urine.  With  a 
solution  of  perchloride  of  iron  it  develops  a  Bordeaux-red  colour,  but 
this  is  not  conclusive  of  itself.  "  To  the  urine  a  fairly -concentrated  solu- 
tion of  perchloride  of  iron  is  cautiously  added,  and  if  a  phosphatic  pre- 
cipitate forms  this  is  removed  by  filtration  and  more  of  the  perchloride 
of  iron  solution  supplied.  If  the  Bordeaux-red  colouration  appears,  one 
portion  of  the  urine  is  boiled,  whilst  another  is  treated  with  sulphuric 
acid  and  extracted  with  ether.  If  now  the  urine  which  has  been  boiled 
shows  little  or  no  change  whilst  the  perchloride  of  iron  reaction  in  the 
ethereal  extract  is  no  longer  evident  after  24-48  hours  ;  and  if  at  the  same 
time  (on  testing  the  urine  directly,  and  its  distillate)  it  is  found  to  be 
rich  in  acetone,  the  condition  may  be  inferred  to  be  that  of  diaceturia.'* 
(v.  Jaksch,  "Clinical  Diagnosis,"  1890.) 

Kreatinine. — The  chief  clinical  importance  of  the  presence  of  this 
substance  in  the  urine  depends  on  its  power  of  reducing  Fehling's  solu- 
tion, thereby  simulating  the  presence  of  sugar.  No  doubt  quantitative 
analyses  may  hereafter  throw  light  on  the  processes  leading  to  its 
elimination  in  febrile  and  other  diseases,  but  as  yet  these  involve  too 
complicated  proceedings  to  be  often  available  in  practice.  Weyl's  Test : 
"  The  urine  should  be  freed  from  acetone  by  distillation.  A  freshly 
prepared  and  very  dilute  solution  of  nitro-prusside  of  soda  and  caustic 
potash  is  added.  If  kreatinine  be  present,  the  fluid  will  take  a  beauti- 
ful red  colour  (like  that  produced  in  Legal's  test  for  acetone)  which  soon 
disappears  and  does  not  return  with  the  further  addition  of  acetic  acid." 
(v.  Jaksch,  "  Clinical  Diagnosis,"  1890.) 

Glycuronic  Acid. — This  substance  is  with  difficulty  isolated  and  tested. 
(For  processes,  see  Dr.  Halliburton's  "Text-Book,"  1891.)  Clinically, 
the  test  by  fermentation  serves  to  prove,  not  of  course  the  presence  or 
absence  of  kreatinine  or  glycuronic  acid,  but  what  is  usually  of  more 
practical  importance,  the  presence  or  absence  of  sugar,  with  which  they 
are  apt  to  be  confounded. 

ALBUMINURIA. 

The  tests  for  albumen  chiefly  relied  on  in  clinical  medicine 
are  two,  and,  as  a  rule,  they  should  both  be  applied,  at  least 
in  all  doubtful  cases.  They  are  (I)  Boiling,  with  the  subse- 
quent addition  of  a  drop  or  two  of  acetic  or  nitric  acid ;  and 
(2)  The  application  of  strong  nitric  acid  to  the  cold  urine. 
Some  other  tests,  in  particular  Picric  acid,  in  acid  or  acidulated 
urines,  may  be  recommended  as  good  negative  tests :  that  is  to 
say,  if  they  give  no  reaction,  when  properly  applied,  the  urine 
may  be  regarded  as  free  from  albumen,  but  if  a  precipitate  is 
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obtained,  this  should  be  subjected  to  further  scrutiny.  Various 
other  agents  precipitate  albumen,  and  are  used  for  special 
inquiries, — Corrosive  Sublimate,  Ferrocyanide  of  Potassium 
with  some  acid  superadded,  Acidulated  Brine,  Potassio-Mer- 
curie  Iodide  with  Citric  Acid,  Alcohol,  Ether,  Chloroform, 
Chromic  Acid,  Carbolic  Acid,  Tungstate  of  Soda,  Metaphos- 
phoric  Acid,  etc.  Some  of  these  have  been  introduced  into 
clinical  medicine,  and  may  perhaps  be  used  occasionally  with 
advantage;  but  the  clinical  significance  of  the  precipitates 
obtained  from  some  of  them  remains  still  so  doubtful  that  we 
fall  back  with  the  more  confidence  on  the  two  methods  named 
above,  which  have  stood  the  test  of  long  experience :  they 
precipitate  serum-albumin  and  serum -globulin.  It  should  be 
seen  to  that  suitable  samples  are  examined  before  pronouncing 
the  absence  of  albuminuria.     (See  p.  477.) 

1.  Test  hy  heat. — The  reaction  of  the  urine  is  first  ascertained 
and  it  is  then  heated  in  a  test  tube  to  the  boiling  point,^  and 
one  or  two  drops  of  acetic  or  of  nitric  acid  are  then  added. 
If  albumen  be  present  there  is  a  turbidity,  or  a  precipitate, 
which  does  not  dissolve  on  adding  the  acid.  If  the  amount  of 
albumen  be  small,  by  heating  the  upper  half  of  the  fluid  in 
the  test  tube  we  sometimes  can  demonstrate  the  reaction  more 
clearly  by  comparing  the  boiled  and  the  unboiled  layer.  The 
urine  may  be  turbid  to  begin  with  :  if  this  be  from  urates,  they 
will  dissolve  on  a  preliminary  application  of  slight  heat  to  the 
whole  quantity  in  the  tube  (say  98°  F.) :  the  test  is  not  inter- 
fered with  by  this.  If  the  turbidity  of  the  urine  cannot  thus 
be  got  rid  of,  filtering  may  be  resorted  to.  Occasionally  a 
degree  of  turbidity  from  decomposition,  excess  of  mucus,  or 
similar  causes,  may  remain,  and  this  interferes  with  the  deli- 
cacy of  the  test  for  minute  quantities  of  albumen. 

Apart  from  this,  which  is  only  a  slight  imperfection,  some 
fallacies  may  mislead  the  student  in  using  the  heat  test,  {a.) 
Albumen  may  be  present,  but,  being  held  in  solution  by 
alkalies,  it  may  not  come  down  on  heating :  hence  the  pro- 
priety of  trying  the  reaction  before  boiling,  and  the  necessity 
of  adding  acid  after  boiling,  before  deciding  on  the  result. '-' 

^  According  to  Dr.  Halliburton,  serum  albumins  a,  ft  7,  coagulate  at 
73^0.  (163°-4  F.)  77° C.  (170°-6  F)  and  84"  C.  (185°-2  F.)  respectively;  and 
serum  globulin  at  75°  C.  (167°  F.) 

2  Occasionally  in  acid  urines  a  faint  cloudiness  in  the  boiled  iX)rtion  is 
developed  only  after  acids  have  been  added, — not  from  albumen,  for  in 
acid  urines  this  would  show  itself  on  simple  boiling,  but  apparently  from  the 
so-called  mucin  reaction,  due  to  the  acid,  but  intensified  by  previous  boiling, 
as  may  be  found  on  comparing  the  acetic  acid  reaction  in  the  cold  urine. 
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(b.)  A  precipitate  may  form  on  boiling,  somewhat  resembling 
albumen,  but  really  consisting  of  earthy  phosphates ;  such  a 
precipitate  is  soluble  on  adding  a  little  acid,  a  precaution 
which  should  never  be  neglected  in  applying  the  heat  test, 
(c.)  If  too  much  strong  acid  (especially  strong  nitric  acid)  be 
added  to  the  boiling  urine  in  testing  the  precipitate  which 
forms,  this  may  dissolve  even  albumen ;  excess  need  not  be 
risked,  as  the  smallest  amount  suffices  to  dissolve  earthy  phos- 
phates, (d.)  Occasionally  a  minute  quantity  of  nitric  acid 
in  the  sample  of  urine,  remaining  over  perhaps  in  badly 
washed  test  tubes,  prevents  the  precipitation  of  albumen  on 
boiling,  from  the  formation  of  a  soluble  '*  acid  albumen." 
Sometimes  the  addition  of  even  a  little  acetic  acid  to  the  urine 
before  boiling  may  likewise  prevent  the  precipitation  of  albu- 
men by  heat,  and  so  this  should  be  avoided  unless  guarded  in 
the  most  scrupulous  manner ;  even  a  great  natural  acidity  of 
the  urine  itself  has  been  known  to  prevent  the  precipitation  of 
albumen  by  heat.  The  reaction  of  the  urine  for  the  correct 
application  of  this  test  should  be  just  slightly  acid.  Any  acids 
used  to  secure  this  must  be  applied  with  caution^ ;  in  very 
rare  cases  alkalies  may  have  to  be  used  to  neutralise  undue 
natural  acidity,  (e.)  During  the  use  of  resin  of  copaiba  (and 
probably  other  resins)  the  urine  has  been  found  to  give  a 
precipitate  insoluble  in  acid,  and  closely  resembling  coagulated 
albumen.  It  is  soluble  on  adding  alcohol.  This  reaction  is  the 
more  confusing  as  nitric  acid  in  the  cold  also  gives  a  precipitate. 
2.  Nitric  acid  added  to  the  cold  urine  (Heller's  test)  forms  a  test 
for  albumen  of  great  value.  The  delicacy  of  this  test  in  pale 
urines  of  low  specific  gravity  is  quite  marvellous,  but  with 
very  highly  coloured  and  concentrated  urines,  its  delicacy  is 

1  The  addition  of  nitric  acid  before  boiling  is  extremely  bad  practice,  but 
addition  of  acetic  acid  before  boiling  has  often  been  recommended  ;  it  is  also 
attended  with  danger  unless  gone  about  in  the  most  j^recise  manner,  as  any- 
undue  quantity  may  dissolve  the  albumen.  Sir  William  Roberts  recommends 
3  drachms  of  urine  to  have  1  dro^)  of  acetic  acid  B.P.,  added  to  it;  on  boiling 
the  upper  portion  of  this  fluid,  a  slight  opacity  reveals  the  most  minute  quan- 
tity of  albumen  :  if  the  urine  is  alkaline  it  is  cautiously  neutralised  by  acetic 
acid  before  the  final  drop  is  added  to  the  3  drachms.  There  is  reason  to  fear 
that  even  1  drop  of  acetic  acid  to  3  drachms  of  certain  urines  may  prevent 
the  precipitation  of  albumen ;  and  on  the  other  hand  a  minute  cloudiness 
obtained  in  this  way  seems  at  times  to  be  due  to  other  causes  than  albumen. 

Another  way  of  applying  the  heat  test  is  to  acidulate  the  urine  with  acetic 
acid  and  add  J  of  its  volume  of  a  saturated  solution  of  sulphate  of  magnesia 
before  boiling. 

The  method  recommended  in  the  text  is  the  one  on  which  the  writer  places 
reliance. 
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less  than  that  of  the  heat  test.  The  strong  nitric  acid  may  be 
added  to  a  small  quantity  of  urine  in  a  test  tube,  ten  or  twelve 
drops  of  the  acid  being  allowed  to  trickle  down  the  side  of  the 
tube ;  the  test  tube  should  be  held  obliquely  and  raised  gently, 
so  as  to  avoid,  if  possible,  much  commingling  of  the  fluids. 
The  acid  falls  to  the  bottom,  and  may  usually  be  recognised 
from  its  different  colour,  or  (on  moving  the  tube  very  gently) 
from  its  obviously  different  specific  gravity.  Another  way  is 
to  introduce  some  nitric  acid  first  into  a  tube,  the  lighter  urine 
being  then  poured  down  very  slowly  and  cautiously,  say  by 
means  of  a  pipette,  so  as  to  float,  without  mixing  much  with 
the  acid.  With  either  method  albumen,  if  present  in  the 
urine,  forms  a  cloud  just  above  the  level  of  the  acid  ;  or  if 
the  quantity  be  minute,  a  ring  of  haziness  appears  at  the 
junction  of  the  two  fluids.  A  third  way  of  applying  this 
test  is  to  introduce  a  little  nitric  acid  by  a  pipette  (the 
outside  of  the  pipette  being  wiped  free  from  acid)  right 
down  to  the  bottom  of  the  urine  in  the  test  tube.  All  these 
plans  aim  at  getting  the  action  of  the  acid  localised  to  a 
part  of  the  urine  without  being  diffused  through  it  ("contact 
method  ").  A  ring  of  red  colour  merely,  without  turbidity,  at 
the  junction  of  the  fluids  does  not  indicate  albumen  ;  it  depends 
on  the  action  of  the  acid  on  the  chromogens  of  the  urine.  This 
is  sometimes  very  marked,  and,  when  highly  developed  on  boil- 
ing the  acid  and  urine  together,  constitutes  the  *'  Urohsematine  " 
reaction  (see  p.  484)  supposed  by  Dr.  Harley  to  be  due  to  the 
loss  of  blood,  as  it  were,  in  a  disguised  form.  A  ring  of  green 
colour  with  nitric  acid  is  found  from  bile  pigment.  A  reddish 
brown  colour  occurs  sometimes  when  the  patient  is  taking  Iodide 
of  potassium,  and  a  darker  colour  still  in  some  cases  of  melanosis. 
Certain  fallacies  and  difficulties  beset  the  nitric  acid  test 
also  : — (a.)  If  the  quantity  of  albumen  be  minute,  some  time 
may  have  to  elapse  before  the  haziness  is  developed.  The 
tube  should  be  left  at  rest  for  a  few  minutes  before  pronounc- 
ing that  there  is  no  haze  of  albumen,  (b,)  Occasionally,  on 
adding  nitric  acid  to  the  cold  urine,  a  more  or  less  dense  pre- 
cipitate occurs,  not  from  albumen,  but  from  urates.  This 
happens  even  when  the  acid  is  applied  as  directed  :  it  is  more 
liable  to  cause  confusion  if  the  bad  plan  be  followed  of  dropping 
the  acid  into  the  urine,  but  this  should  be  avoided.  The  urates 
usually  appear  first  near  the  surface  of  the  urine,  and  not  at 
the  junction  of  the  urine  with  the  acid,  although  they  often 
extend  that  length.    A  very  gentle  heat  suffices  to  dissolve  this 

2  I 
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precipitate  of  urates ;  this  may  be  done  by  passing  the  tube 
two  or  three  times  through  the  flame  of  a  spirit  lamp  or  by 
immersing  the  tube  in  warm  water ;  in  applying  heat  for  this 
purpose  we  must  avoid  anything  like  a  boiling  temperature,  as 
albumen  itself  is  dissolved  if  boiled  with  excess  of  nitric  acid 
in  the  tube.  A  further  confirmation  of  such  a  precipitate  being 
due  to  urates  may  often  be  obtained  by  getting  a  similar 
reaction  on  adding  a  drop  or  two  of  acetic  acid  to  another 
sample,  as  this  acid  does  not  precipitate  albumen  in  cold  urine. 
The  microscope  may  sometimes  also  assist  us.  The  precipitate 
of  amorphous  urates  may  be  recognised  as  such  by  the  micro- 
scope ;  sometimes  crystals  of  uric  acid  are  also  quickly  formed 
in  this  way.  (c.)  Occasionally  the  addition  of  nitric  acid  is 
followed  by  the  evolution  of  a  multitude  of  air  bells ;  these  are 
usually  plain  enough  and  can  be  seen  rising  in  the  urine.  Some- 
times the  bells  are  so  numerous  and  so  minute,  and  remain  so 
long  in  the  vicinity  of  the  layer  of  nitric  acid,  as  to  resemble 
the  haze  of  coagulated  albumen.  Close  scrutiny,  and  the  lapse 
of  a  little  time,  which  allows  them  to  rise  and  dissipate  them- 
selves, prevent  any  error  from  this  cause,  {d.)  When  the  urine 
is  turbid,  the  delicacy  of  the  nitric  acid  test  is  lost.  Filtering 
may  assist  us  in  such  a  case,  but  besides  being  troublesome  it 
is  apt  to  be  imperfect  in  its  eff'ect.  When  the  turbidity  is  due 
to  urates  (the  commonest  cause),  by  heating  very  gently,  or 
adding  a  little  warm  water,  a  clear  fluid  can  be  obtained  on 
which  to  operate,  and  by  keeping  the  tube  slightly  warm,  in 
warm  water  or  in  the  warm  hand,  this  clearness  may  be  main- 
tained long  enough  for  the  satisfactory  application  of  the  test. 
{e.)  A  precipitate  formed  at  the  bottom  of  the  acid  consisting 
of  nitrate  of  urea  seldom  presents  any  difficulty  as  regards 
distinguishing  it  from  albumen ;  it  is  crystalline,  readily 
soluble  at  a  very  gentle  heat,  and  usually  it  takes  a  long  time 
to  form,  although  it  sometimes  appears  in  a  minute  or  two 
when  the  urine  is  loaded  with  urea  and  the  temperature  is  low. 
(/.)  An  opalescence  from  the  use  of  cubebs  and  copaiba  and 
especially  the  resin  of  copaiba,  may  closely  resemble  the  coagul- 
ation of  albumen,  {g,)  A  haze  from  mucin,  quite  above  the 
level  of  the  acid,  and  sometimes  in  the  form  of  a  ring,  seldom 
leads  to  confusion  with  albumen. 

A  dilution  of  the  nitric  acid  with  five  volumes  of  a  saturated 
solution  of  sulphate  of  magnesia  lessens  the  corrosive  pro- 
perties of  the  acid  which  are  so  objectionable  without  impair- 
ing seriously  the  delicacy  of  the  test. 
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Other  Tests  for  Albumen  have  been  recommended,  especially  of 
late.     The  most  important  of  these  will  be  noticed  shortly. 

Picric  Acid. — A  saturated  solution  in  water  (about  six  grains  to  the 
ounce)  is  prepared.  If  this  be  dropped  into  an  albuminous  urine  an 
opacity  forms  around  each  drop  ;  this  is  readily  dissipated  on  shaking, 
liut  after  the  accumulation  of  a  certain  quantity  of  the  solution  the 
opacity  becomes  persistent.  If  the  urine  is  not  distinctly  acid  the 
albumen  may  fail  to  show  an  opacity  till  enough  of  the  reagent  has  been 
added  to  cause  an  acidity  from  the  picric  acid  itself ;  but  as  this  is  a 
weak  acid,  some  other  should  be  used — say  citric  acid  or  a  little  dilute 
acetic  acid.  A  more  delicate  plan,  the  *'  contact  method,"  is  to  float 
some  of  the  picric  acid  solution  on  the  surface  of  the  urine,  after  acidul- 
ating with  citric  acid  ;  this  is  readily  done  by  a  pipette,  as  the  test 
solution  is  much  lighter  than  most  urines.  Albumen  at  once  appears 
as  an  opacity  at  the  junction  of  the  fluids.  If  the  urine  is  too  light  to 
permit  of  this  method,  its  specific  gravity  can  be  increased  by  adding  to 
it  some  drops  of  a  saturated  solution  of  citric  acid  or  of  a  solution  of 
common  salt. 

The  fallacies  which  beset  this  test  depend  partly  on  the  possible  pre- 
cipitation of  urates  on  adding  the  necessary  acid,  and  partly  on  other 
substances  besides  albumen  being  precipitated  by  picric  acid.  In  par- 
ticular, alkaloids  (of  which  the  commonest  and  most  important  is 
quinine)  are  precipitated  by  picric  acid.  Peptones  are  also  precipitated 
by  picric  acid,  and  they  are  occasionally  found  in  urine.  The  precipitates 
from  urates,  alkaloids,  and  peptones  are  all  dissolved  on  heating,  so 
that  when  a  precipitate  is  obtained  by  picric  acid  it  is  essential  to  pro- 
ceed further  and  try  the  effect  of  heat ;  if  the  precipitate  remains  after 
heating,  then  we  may  presume  that  albumen  is  present  ;  on  the  other 
hand,  if  no  precipitate  occurs  on  adding  picric  acid  to  the  cold  acidu- 
lated urine,  we  may  presume  that  albumen  is  absent  with  as  much  cer- 
tainty as  can  be  obtained  from  any  one  test. 

The  only  remaining  fallacy  consists  in  the  development  of  a  distinct 
but  usually  slight  haze,  particularly  when  the  picric  acid  is  used  by  the 
"  contact  method  "  ;  this  occurs  in  a  great  many  urines  which  we  have 
every  reason  to  believe  to  be  free  from  albumen.  The  production  of 
this  haze  has  been  supposed  to  be  due  to  mucin,  but  this  is  not  certain. 
It  is  not  due  merely  to  the  citric  acid  used  in  the  test,  although  this 
and  other  acids  used  in  testing  urine  appear  at  times  to  develop  this 
reaction.  Some  authorities  try  the  reaction  with  strong  citric  acid 
alone,  and  if  the  picric  acid  alone  gives  more  than  this  does,  they  infer 
there  must  be  something  more  than  mucin  to  give  rise  to  it.  This  con- 
fusion, of  course,  only  occurs  in  connection  with  the  suspicion  of  very 
minute  quantities  of  albumen. 

The  fallacies  in  connection  with  the  picric  acid  test  may  be  sum- 
marised : — {a.)  Alkalinity  of  the  urine  or  inadequate  quantity  of  the 
picric  acid  may  prevent  the  precipitation  of  the  albumen  ;  citric  acid 
should  be  added  and  the  picric  acid  used  in  excess,  {b.)  Urates  and 
occasionally  uric  acid  may  be  precipitated  from  the  urine  by  the  citric 
acid  or  other  acidulating  agent  or  even  by  picric  acid  alone  in  rare 
cases;  this  precipitate  dissolves  on  heating,  (c. )  Alkaloids  in  the  urine 
are  precipitated  by  picric  acid  ;  quinine  if  taken  by  the  patient,  even  in 
moderate  doses,  may  give  this  precipitate  ;  it  is  dissolved  on  heating. 
{d.)  Peptones  in  the  urine  are  precipitated  by  picric  acid  ;  these  aredis- 
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solved  by  heat,     (e.)  Slight   opacities   may  occur  from   the  so-called 
mucin  reaction  simulating  minute  quantities  of  albumen. 

The  Ferrocyanide  of  Potassium  test  has  long  been  known  ;  a  few  drops 
of  a  solution  of  this  salt,  with  a  little  acid,  precipitate  albumen  but  not 
peptones.  As  in  other  tests  involving  the  addition  of  acid  to  the  cold 
urine,  we  may  have  urates  precipitated  as  well  as  albumen.  Of  late 
pellets  have  been  used  with  advantage  in  applying  this  test,  as  they  are 
very  portable.  An  acid  pellet  and  a  ferrocyanide  pellet  (kept  in  separate 
bottles)  are  added  to  the  cold  urine  in  a  test  tube  or  a  wine  glass.  If  no 
precipitate  occurs,  we  may  presume  that  there  is  no  albumen  present. 
If  a  precipitate  forms,  the  application  of  heat  or  the  addition  of  a  little 
warm  water  may  serve  to  indicate  the  presence  of  urates  which  would 
be  dissolved  by  this.  (Pellets  recommended  by  Dr.  Pavy  may  be  obtained 
from  Cooper,  66  Oxford  Street,  London.)  Ferrocyanide  test-papers  hav^e 
been  devised  by  Dr.  Oliver  for  applying  this  test. 

The  Potassio- Mercuric  Iodide  test  (Tanret's  reagent)  requires  the 
addition  of  some  acid,  say  citric  acid.  (The  "  Potassio-mercuric 
iodide  "  solution  consists  of  mercuric  chloride  2*70  grammes  ;  potassium 
iodide  6*64  grammes  ;  distilled  water  100  ccm.)  When  this  is  dropped 
into  the  acidulated  urine,  a  whitish  precipitate  appears  if  albumen  be 
present.  Precipitates  also  occur  from  urates,  from  alkaloids,  and  from 
peptones  (as  in  the  picric  acid  test),  but  these  are  dissolved  on  heating. 
Traces  of  opacity  on  using  this  test  occur  in  a  multitude  of  urines  pre- 
sumably quite  normal,  so  that  much  caution  and  the  use  of  con- 
firmatory tests  are  imperatively  demanded  if  a  reaction  is  obtained.  If 
no  reaction  occurs,  the  negative  evidence — as  to  the  absence  of  albumen 
— is  very  strong.  Mercuric  test-papers  are  recommended  by  Dr.  Oliver. 
A  mercuric  iodide  paper  and  a  citric  acid  paper  are  put  into  a  narrow 
tube  with  60  minims  of  pure  water  and  the  reagents  dissolved  out  by 
gentle  shaking,  after  which  the  papers  may  be  removed.  The  urine  is 
then  added  drop  by  drop,  and  four  drops  suffice  to  produce  an  opacity 
if  albumen  be  present  in  quantity  sufficient  to  be  readily  recognisable 
(in  one  minute)  by  the  nitric  acid  test.  If  no  reaction  occurs  on  adding 
twenty  drops  of  the  urine,  we  may  say  there  is  no  trace  of  albumen  ; 
but  if  any  precipitate  forms,  this  must  be  tested  by  boiling  it  before  we 
can  say  albumen  is  present,  as  alkaloids  and  peptones  are  precipitated 
by  this  reagent.^ 

The  acidulated  brine  test  consists  of  a  saturated  solution  of  common 
salt  with  1  per  cent,  of  strong  hydrochloric  acid.  This  is  applied  by  the 
"  contact  method  "  in  the  same  way  as  nitric  acid.  It  is  a  very  delicate 
test,  but  as  it  precipitates  other  things  as  well  as  albumen,  it  has  been 
abandoned  by  Sir  William  Roberts,  who  introduced  it. 

The  quantity  of  Albumen  may  be  roughly  estimated  by  judging  of 
the  extent  of  the  precipitate  formed  on  boiling,  especially  after  it  has 
been  allowed  to  subside  in  the  tube  for  a  definite  time  (say  twenty -four 
hours)  :  its  amount  may  be  thus  estimated  at  a  half,  a  fourth,  an  eighth, 
etc.  Sometimes  the  quantity  is  indicated  by  saying  a  "  trace  "  of 
albumen,   or   *' slight,"  or  **  moderate,"  or  "large"  amounts,   as  the 


1  Dr.  Oliver's  test-papers,  both  for  the  qualitative  and  quantitative  deter- 
mination of  albumen  and  sugar  with  the  tubes,  pipettes,  and  scales  required, 
may  be  obtained  from  Wilson  &  Son,  Harrogate. 
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case  may  be ;  or  that  the  urine  is  solidified  on  heating.  Such  indica- 
tions are  of  clinical  importance,  but  the  estimate  thus  made  has  little 
chemical  value.  The  estimation  by  precipitation  and  weighing,  which 
is  the  only  really  reliable  method,  is  so  troublesome  as  to  be  practi- 
cally unavailable  in  clinical  medicine. 

The  Polariscope  may  also  be  used  for  determining  the  amount  of 
albumen  in  the  absence  of  sugar  or  any  other  matter  affecting  the  ray  of 
light.  This  instrument  is  too  costly  in  its  good  forms  to  be  often 
available. 

Dr.  Oliver\s  test-papers  (Ferrocyanide  of  potassium,  and  Mercuric 
iodide)  have  been  ingeniously  adapted  for  giving  approximate  quanti- 
tative results  by  means  of  estimating  the  degree  of  transparency  or  of 
opacity  resulting  from  the  reagents. 

Picric  Acid  has  also  been  employed,  especially  by  Esbach,  for  deter- 
mining the  quantity  of  albumen.  Definite  quantities  of  the  urine,  pre- 
viously diluted,  and  of  the  reagent,  consisting  of  picric  acid  solution 
and  citric  acid,  are  mixed,  and  allowed  to  stand  for  24  hours,  when  the 
amount  of  precipitate  is  read  off  on  the  graduated  tvibe.  (Graduated 
tubes  for  this  purpose  may  be  obtained  from  Cetti,  36  Brooke  Street, 
Holborn,  London.) 

The  quantitative  determination  of  albumen  by  nitric  acid,  as  proposed 
by  Sir  William  Roberts,  is  based  on  the  fact  that  the  reaction  with  this 
test  takes  longer  to  show  itself  in  proportion  as  the  albuminous  solution 
is  dilute.  Indeed,  in  very  slight  degrees  of  albuminuria  several  minutes 
are  required  to  bring  out  the  haze  with  nitric  acid.  The  test  con- 
sists in  diluting  an  albuminous  urine  to  such  an  extent  that  the  haze 
becomes  perceptible  in  a  definite  time,  when  a  definite  quantity  of  urine 
is  treated  with  a  definite  quantity  of  nitric  acid,  in  a  tube  of  a  definite 
width.  For  details  see  Medico-Chirurgical  Transactions,  Vol.  LIX., 
London,  1876.  For  a  modification  of  this  process  by  Brandberg,  see 
V.  Jaksch,  *' Clinical  Diagnosis,"  1890,  p.  213. 

PROTEIDS,   PEPTONES  AND  MODIFIED  FORMS   OF  ALBUMEN 

IN  URINE. 

The  subject  of  the  various  albumins  and  proteids  found  in  urine  is 
still  very  confused,  and  the  detection  of  peptones  and  various  forms  of 
albumose  has  added  to  the  confusion.  Certain  reagents  seem  to  pre- 
cipitate all  the  substances  of  this  class, — as  picric  acid  and  mercuric 
iodide :  on  the  other  hand  heat  and  nitric  acid  in  the  cold  precipitate 
serum  albumen  and  globulin,  detecting  albumen  in  combination  with 
acids  and  alkalies,  but  leaving  the  others  in  solution.  The  Ferro- 
cyanide of  potassium  test  does  not  precipitate  peptones  in  urine. 

Serum -globidin  {Para-globidin)  held  in  solution  in  the  urine  by  the 
salts  is  precipitated  when  such  a  urine  is  dropped  into  a  quantity  of 
pure  water,  giving  rise  to  a  milky  or  opalescent  appearance  ;  this  dis- 
appears on  the  addition  of  a  saline  solution  or  a  little  dilute  acetic  acid, 
(xlobulin  may  be  precipitated  from  its  solution  in  urine  by  saturating 
the  clear  filtered  urine  with  magnesium  sulphate  after  first  neutralising 
it.  Or  to  some  of  the  urine  in  a  test  tube  a  quantity  of  a  saturated 
solution  of  this  salt  may  be  added  ;  if  globulin  be  present  in  any  quan- 
tity, a  milky  ring  forms  at  the  junction  of  the  fluids,  above  the  heavy 
solution  of  the  magnesium  sulphate. 
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Hetero-albumose  [Hemi-alhumose,  Pro-Peptone)  is  partially  coagulated 
by  heating  but  is  redissolved  on  boiling,  reappearing,  however,  as  the 
fluid  cools :  this  seems  to  be  the  substance  described  by  Dr.  Bence 
Jones  as  found  in  the  urine  in  a  case  of  osteo-malacia :  the  precipitate 
with  nitric  acid  in  the  cold  was  dissolved  on  heating,  and  also  reap- 
peared on  cooling. 

Peptones  are  thrown  down  by  picric  acid  and  mercuric  iodide,  but  the 
precipitate  is  dissolved  on  heating.  By  separating  the  albumen  by 
heat  and  filtration  and  then  applying  the  reagents  which  precipitate 
peptones,  and  seeing  if  the  application  of  heat  clears  up  the  opacity 
resulting  therefrom,  we  may  discover  peptones  if  abundant. 

A  test  for  peptones  by  means  of  Fehling's  solution  is  relied  on  by 
some,  but  seems  rather  uncertain.  On  floating  a  solution  of  peptones 
on  this  fluid  a  rosy-red  colour  is  produced  at  the  junction.  When  urine 
is  thus  floated  on  Fehling's  solution  we  may  find  a  zone  of  opacity  at 
the  junction  from  phosphates  (due  to  the  alkaline  solution),  and  above 
this  the  rosy  tint  is  looked  for  if  peptones  be  present  (essentially  the 
*'  Biuret  reaction  ").^  It  must  be  remembered,  however,  that  albumin- 
ous urines  give  a  coloured  reaction  with  Fehling's  solution  which  is  said 
to  have  more  of  the  violet  tint,  but  the  distinction  is  not  always  plain, 
and  if  peptones  and  albumen  happen  to  be  both  present  the  result  is 
confusing.  Peptones  have  been  found  in  urine  along  with  pus,  and  in 
some  cases  of  suppuration  going  on  elsewhere  :  they  seem  also  to  have 
been  met  with  in  the  urine  of  women  after  delivery,  in  cases  of  pneu- 
monia and  pleurisy,  of  rheumatism  with  eff'usion,  and  in  some  of  the 
infectious  fevers  :  they  have  also  been  supposed  to  result  from  imperfect 
digestion  and  from  derangement  of  the  liver,  and  it  has  been  thought 
that  peptonuria  may  sometimes  precede  a  regular  albuminuria.  As  yet 
definite  information  on  these  points  cannot  be  supplied. 

Deutero-Alhumose. — According  to  Dr.  S.  Martin,  this  is  a  substance 
very  likely  to  be  regarded  as  peptone ;  and  it  may  really  be  the  body 
present  in  some  cases  of  alleged  peptonuria.  It  difi*ers  from  peptone  in 
being  precipitated  by  saturation  with  ammonium  sulphate. 

Paralhumen  and  Metalbumen  occur  in  ovarian  cysts  (see  p.  474). 

Tests  for  Proteids  in  the  urine. — Dr.  Martin's  method  {British 
Medical  Journal,  1888,  Vol.  I.)  is  to  precipitate  the  proteids  by 
saturating  the  urine  with  neutral  ammonium  sulphate  :  the  crystals  are 
pounded  and  the  salt  added  to  the  urine  in  a  flask  and  shaken  up  till 
no  more  is  dissolved.  Albumin  (serum  and  egg),  paraglobulin,  and 
albumoses  are  precipitated  while  peptones  remain  in  solution.  The 
precipitate  is  amorphous  and  rises  to  the  surface  of  the  liquid  :  it  is 
readily  removed  by  filtration.  When  on  the  filter  it  may  be  re- 
dissolved  by  adding  a  small  quantity  of  distilled  water  ;  or  if  it  is 
requisite  to  obtain  the  proteid  in  a  state  of  great  purity,  it  may  be 

^  Biuret  reaction — so  called  from  a  substance  of  this  name  obtained  from 
urea  (Piotrowski's  reaction). — "Add  a  few  drops  of  a  dilute  solution  of  cop- 
per sulphate,  a  precipitate  is  produced  of  copper  albuminate  (a  precipitation 
given  by  all  proteids  except  deutero-albumose  and  peptone) :  add  excess  of 
solution  of  caustic  potash  or  soda,  a  violet  solution  is  the  result.  If  ammonia 
be  used  instead  a  blue  solution  is  the  result.  In  the  case  of  the  albumoses 
and  peptones,  however,  the  result  is  a  rose-red  solution  with  potash  and  a 
reddish  violet  solution  with  ammonia.  This  is  termed  the  biuret  reaction  '' 
(Dr.  Halliburton's  " Text-Book,"  1891,  p.  122). 
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washed  twice  with  a  saturated  solution  of  ammonium  sulphate,  before 
adding  the  distilled  water.  The  proteid  or  proteids  are  now  in  con- 
centrated solution,  containing  ammonium  sulphate,  the  presence  of 
which  does  not  interfere  with  the  ordinary  tests  for  proteids.  The 
filtrate  after  saturation  with  ammonium  sulphate  may  contain  peptones, 
and  these  are  to  be  tested  for  the  "Biuret  reaction"  (see  foot  note  p. 
502):  they  also  give  the  "Xanthoproteic^  reaction,"  i.e.,  a  brownish  yel- 
low colour  on  adding  two  or  three  drops  of  nitric  acid,  boiling,  and  then 
adding,  after  the  solution  has  cooled,  some  liquor  ammonise.  If  it  is 
desired  to  separate  the  peptones,  the  urine  may  be  freed  from  the  other 
proteids  by  saturation  with  neutral  ammonium  sulphate,  and  after 
concentration  filtered  into  a  large  excess  of  alcohol  by  which  the  pep- 
tones are  thrown  down  :  they  are  collected  on  a  filter,  and  dissolved  in 
water.  If  such  a  solution  gives  no  precipitate  on  heating,  or  with 
nitric  acid,  or  with  acetic  acid  and  ferrocyanide  of  potassium,  or  on 
saturation  with  ammonium  sulphate,  and  yet  gives  a  brownish  colour 
on  heating  with  nitric  acid  and  adding  ammonia,  and  a  pink  colour 
with  copper  sulphate  and  potash,  the  urine  contains  no  proteid  but 
peptones,  and  the  case  is  one  of  peptonuria. 

Dr.  Halliburton  gives  the  following  scheme:  "Text  Book,"  1891, 
p.  788. 

1.  "If  the  urine  gives  no  precipitate  on  boiling  after  acidulation, 
albumin,  and  globulin  are  absent.  If  a  precipitate  occurs,  albumin  or 
globulin  or  both  are  present. 

2.  If  the  urine  after  neutralisation  gives  no  precipitate  on  saturation 
with  magnesium  sulphate,  globulin  and  hetero-proteose  ^  are  absent. 
If  such  a  precipitate  occurs,  one  or  other  is  present. 

3.  If  the  urine  be  saturated  with  ammonium  sulphate,  and  filtered, 
and  the  filtrate  gives  no  xanthoproteic^  or  biuret^  reaction  (a  large 
excess  of  potash  must  always  be  added),  peptone  is  absent. 

4.  If  the  urine  gives  no  precipitate  on  boiling  after  acidulation,  no 
precipitate  with  nitric  acid,  no  precipitate  on  adding  ammonium  sul- 
phate to  saturation,  peptone  can  be  the  only  proteid  present.  Confirm 
this  by  the  biuret  reaction. " 

5.  [Here  follows  plan  for  separation  if  all  porteids  present.] 

The  Clinical  Significance  of  Albuminuria  is  most 
varied  ;  it  is  sometimes  of  the  utmost  importance  in  diagnosis, 


1  "Xanthoproteic  reactions: — Add  a  few  drops  of  strong  nitric  acid:  a 
white  precipitate  may  or  may  not  be  produced  according  to  the  concentration 
and  nature  of  the  proteid.  Peptones  and  certain  varieties  of  albumose  give 
no  precipitate ;  other  proteids  do,  unless  the  solution  is  very  weak.  Boil ; 
the  precipitate  or  liquid,  as  the  case  may  be,  turns  yellow.  Prolonged  boiling 
always  dissolves  some  of  the  precipitated  proteid  :  those  albumoses  which 
are  i3recipitable  by  nitric  acid,  readily  dissolve  on  heating.  Cool ;  the  liquid 
remains  unaltered,  except  in  the  case  of  the  albumoses ;  in  their  case  the 
l^recipitate  reappears.  Add  ammonia,  the  yellow  liquid  or  precipitate  turns 
orange.  It  is  this  colouration  which  is  the  essential  part  of  the  reaction.  It 
is  the  most  delicate  test  for  proteids  we  possess." — (Dr.  Halliburton,  "Text- 
Book,"  1891,  p.  121.) 

2  Proteose  is  a  more  general  term  including,  albumose,  globulose,  etc. 
^  See  foot  note,  above.  *  See  foot  note,  p.  502. 
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at  other  times  of  scarcely  any  account,  or  it  may  be  due  to 
an  accidental  contamination  from  menstrual  or  other  dis- 
charges. 

When  due  exclusively  to  the  presence  of  blood,  pus,  etc.,  in  the 
urine  (as  revealed  by  the  microscope),  the  clinical  significance 
of  the  albumen  turns  of  course  on  the  significance  of  these 
ingredients,  and  must  be  considered  under  these  headings. 
Sometimes,  however,  the  amount  of  albumen  seems  out  of 
proportion  to  the  amount  of  blood  or  pus  contained  in  the 
sample  :  in  such  cases  the  want  of  a  convenient  quantitative 
test  for  albumen  and  blood  so  as  to  decide  this  point,  is  often 
much  felt,  but  an  experienced  eye  can  usually  judge  pretty 
safely  from  comparing  the  variations  in  the  amount  of  albumen 
occurring  with  different  quantities  of  pus  or  blood.  It  is  well 
to  examine  a  series  of  specimens  in  such  cases  :  a  notable  vari- 
ation in  the  amount  of  blood  and  pus  deposited  in  different 
samples  from  the  same  case,  with  but  little  change  in  the 
quantity  of  albumen  precipitated  on  heating,  leaves  no  doubt 
as  to  the  presence  of  albumen  apart  from,  and  in  addition  to, 
the  blood  and  pus  which  may  be  found. 

Ma7iy  cvcute  febrile  diseases  often  give  rise  to  albuminuria  for 
short  periods,  without  the  diagnosis  or  prognosis  being  seriously 
affected  thereby.  In  typhus  and  enteric  fevers,  small-pox, 
scarlatina,  diphtheria  and  malignant  sore  throat,  erysipelas^ 
pneumonia,  pleurisy,  pericarditis,  acute  rheumatism,  menin- 
gitis, acute  tuberculosis,  puerperal  fever,  and  acute  suppura- 
tions of  various  kinds,  albuminuria  is  often  detected :  it  has 
then  its  chief  significance  as  one  of  the  features  of  the  general 
disturbance  ;  there  is,  however,  in  certain  cases  even  then  the 
beginning  of  a  serious  local  affection. 

After  the  primary  fever  has  subsided,  notably  in  scarlatina,  and 
occasionally  in  small-pox,  erysipelas,  and  enteric  fever,  album- 
inuria is  observed  as  a  recognised  sequela.  In  the  case  of 
scarlatina,  indeed,  this  may  be  said  to  be  of  almost  habitual 
occurrence  ]  and  when  albuminuria  appears  in  a  member  of  a 
family  affected  with  this  fever,  or  when  conjoined  in  the  indi- 
vidual himself  with  desquamation  of  the  cuticle,  arthritic  pains, 
dropsy,  hydrothorax  and  other  well-known  sequelae  of  scarlatina, 
it  often  enables  us  to  recognise  an  attack  of  this  disease  in  a 
patient,  who  would  not  otherwise  have  been  known  to  be  so 
affected. 

In  pregnancy  and  the  puerperal  state  albuminuria  is  not  infre- 
quent, and  although   not   necessarily   of  grave  import,  it   is 
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always   significant   of  possible   dangers    (convulsions    during 
labour,  chronic  renal  disease,  etc.). 

Chronic  chest  complaints  are  often  complicated  with  albumin- 
uria, and  this  has  great  importance  as  regards  prognosis 
(chronic  bronchitis,  emphysema,  phthisis,  chronic  pneumonia, 
pleurisy  or  empyema,  heart  disease,  aneurysm,  mediastinal 
tumours,  etc.).  Sometimes  in  such  cases,  and  especially  in 
heart  disease,  the  albuminuria  is  only  one  of  the  indications  of 
a  general  venous  congestion  which  may  pass  off  quickly  or  may 
linger  for  a  long  time  ;  sometimes  it  is  indicative  of  a  nephritis 
favoured  by  renal  congestion ;  sometimes,  on  the  other  hand, 
the  renal  disease,  of  which  albuminuria  is  the  sign,  may  be 
justly  regarded  as  the  primary  fact,  and  the  affection  of  the 
heart  or  lungs  as  a  complication. 

In  all  dropsies  the  presence  or  absence  of  albumen  is  impor- 
tant. Occasionally  genuine  renal  dropsy  exists  without  album- 
inuria, but  this  is  so  rare  as  to  make  such  a  diagnosis  demand 
very  special  proof.  Albuminuria,  on  the  other  hand,  may  be 
regarded,  when  present,  as  presumptive  evidence  of  a  renal 
origin  for  the  dropsy,  in  whole  or  in  part ;  but  the  mischief  in 
the  kidney  may  be  dependent,  as  indicated  in  the  last  para- 
graph, on  a  general  venous  obstruction  due  to  cardiac,  hepatic, 
or  ovarian  disease,  or  to  dropsy  of  the  peritoneum,  or  to  any 
cause  giving  rise  to  direct  pressure  on  the  renal  veins. 

In  acute  or  chronic  renal  disease  of  all  kinds,  whether  with  or 
without  dropsy,  the  detection  of  albuminuria  is  of  the  greatest 
value.  Some  few  cases  of  granular  kidney  may  never  show 
any  albumen  in  the  urine  and  in  many  cases  it  is  slight  or  only 
occasionally  present.  Concurrent  evidence  from  the  presence 
of  blood  or  of  renal  derivatives  in  the  urine  (tube-casts, 
epithelium,  etc.),  from  alterations  in  the  specific  gravity  and 
the  quantity  of  the  secretion,  from  local  pain  or  recognised 
complications,  and  from  the  general  features  of  the  case,  may 
come  in  here  to  help  the  diagnosis. 

In  nervous  diseases  the  existence  of  albuminuria  is  of  import- 
ance, but  the  nature  of  the  connection  in  such  cases  is  variable. 
Sometimes  the  nervous  affection  is  a  tolerably  direct  manifest- 
ation of  the  renal  disease,  as  in  ursemic  convulsions,  coma, 
blindness,  or  delirium  :  sometimes  the  nervous  affection  is  due 
to  organic  changes  connected  with  the  renal  disease,  as  in 
hemiplegia  due  to  cerebral  haemorrhage  associated  with 
hypertrophy  of  the  heart,  rigid  arteries,  and  disease  of  the 
kidney.     At  other  times  albuminuria  may  be  regarded  as  an 
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effect  of  the  nervous  disease,  as  in  the  temporary  albuminuria 
due  to  an  epileptic  or  other  convulsive  fit,  and  the  albuminuria 
produced  by  certain  inflammations,  tumours,  and  other  lesions 
of  the  brain. 

In  many  chronic  and  constitutional  affections  we  must  watch  for 
albuminuria  :  syphilis,  phthisis,  scrofulous  disease  of  the  joints 
and  bones,  and  profuse  suppurations  are  often  associated  with 
albuminuria  due  to  lardaceous  degeneration  of  the  kidneys. 
Cases  of  chronic  indigestion  and  depressed  states  of  the  health, 
with  habitually  alkaline  urine,  or  with  persistent  deposits  of 
oxalate  of  lime,  or  of  uric  acid,  with  gouty  attacks  and  the  like, 
must  be  particularly  watched  in  respect  of  this  symptom,  both 
because  of  the  frequent  complication  of  such  cases  with  albumin- 
uria, and  because  symptoms  of  the  class  just  indicated  may  be 
amongst  the  earliest  manifestations  of  renal  disease.  Other 
chronic  diseases  as  diabetes,  jaundice,  cancer,  exophthalmic 
goitre,  and  lead  poisoning  are  often  complicated  with  albumin- 
uria. 

Blisters^  turpentine  and  some  other  remedial  agents  may  give 
rise  to  a  transient  albuminuria,  sometimes  with,  sometimes 
without,  haematuria  and  strangury. 

Functional  Albuminuria  :  Cyclical  or  Intermittent  Albuminuria, 
Under  these  and  a  variety  of  other  names,  a  form  of  albumin- 
uria occurs,  chiefly,  as  supposed,  in  adolescents ;  it  has  been 
thought  to  be  almost  physiological  in  character,  that  is,  not 
symptomatic  of  any  grave  disease.  The  leading  clinical  feature 
is  the  occurrence  of  the  albuminuria  at  particular  times,  audits 
complete  absence  in  the  samples  passed  on  rising  from  bed  in 
the  morning.  It  sometimes  seems  to  be  dependent  on  cir- 
culatory peculiarities,  and  to  be  induced  by  getting  up  to  the 
erect  posture,  or  by  muscular  exertion  ;  in  other  cases  it  seems 
to  be  related  to  food-taking  and  some  peculiarity  in  the  digest- 
ive process.  In  most  of  these  patients,  the  albumen  appears 
in  the  forenoon,  after  breakfast ;  in  some,  in  the  afternoon  also, 
clearing  away  in  the  evening.  At  particular  times  of  the  day, 
the  albumen  may  be  very  considerable,  and  quite  absent  at 
others,  the  explanation  of  these  oscillations  being  sometimes 
obviously  related  to  food  or  exertion,  etc.,  at  other  times  very 
obscure.  The  quantity,  colour,  and  specific  gravit}^  of  the  urine 
are  normal.  As  a  rule,  no  tube-casts  are  found,  although  a  few 
stray  hyaline  casts  being  present  does  not  exclude  this  diagnosis. 
Such  patients  seem  to  have  no  symptoms  referable  to  the  kid- 
ney, the  detection  of  the  albumen  being  due  generally  to  some 
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accidental  circumstance,  as  in  life  insurance  examinations  of 
persons  who  are  considered  quite  healthy,  or  from  the  occurrence 
of  some  other  illness  in  the  person  affected. 

In  the  midst  of  so  many  possible  sources  of  albumen  in  the 
urine,  we  must  fall  back  on  the  history  and  the  general  symp- 
toms and  features  of  the  complaint  to  guide  our  diagnosis; 
and  in  particular,  we  must  have  regard  to  the  persistence  and 
to  the  quantity  of  the  albumen,  and  to  other  evidence  of 
derangements  in  the  urine,  as  respects  its  quantity,  its  specific 
gravity,  its  colour,  aud  the  presence  of  tube-casts,  renal  or 
other  epithelium,  pus,  blood,  crystals,  parasites,  etc. 

BLOOD   IN  THE   URINE. 

This  must  always  be  regarded  as  important.  Sometimes  its 
appearance  is  so  far  accidental  :  thus  the  possibility  of  the 
admixture  of  menstrual  blood  with  the  urine,  or  of  bleeding 
from  the  use  of  the  catheter,  or  from  acute  gonorrhoea,  must 
be  borne  in  mind.  The  possible  existence  of  more  serious 
injuries  to  the  genito-urinary  organs  must  not  be  ignored, 
although  these  do  not  belong  to  purely  medical  practice. 

Blood  in  the  urine  (hsematuria)  can  often  be  recognised  by 
the  eye  from  its  giving  a  dingy  or  smoky  tint  to  the  urine,  this 
is  specially  found  when  the  blood  comes  from  the  kidney  and  is 
intimately  mixed  with  it.  Sometimes  it  has  a  darker  hue 
resembling  chocolate.  All  gradations  of  red  or  blood- colour, 
with  or  without  clots,  may  be  found,  especially  when  the  blood 
comes  from  the  pelvis  of  the  kidney,  the  ureter,  or  bladder. 
When  the  blood  is  present  in  any  distinct  quantity  the  exist- 
ence of  an  albuminous  reaction  may  be  calculated  on  with 
certainty,  and  the  presence  of  this  may  serve  to  confirm  our 
suspicion  of  blood  in  the  urine,  while  the  absence  of  albumen 
should  make  us  suspect  some  fallacy,  at  least  if  the  blood-tint 
seems  pronounced.  Occasionally,  however,  the  appearance  of  a 
perfectly  distinct  blood-colour  may  co-exist  with  the  merest 
trace  of  albumen  :  indeed,  it  may  happen  that  a  reduction  in 
the  amount  of  albumen  coincides  with  the  appearance  of  a  very 
distinct  blood-tint  in  the  urine.  The  microscope  assists  the 
diagnosis  of  hsematuria  by  determining  the  presence  or  absence 
of  blood  corpuscles,  and  these  may  be  seen  in  cases  in  which  no 
albumen  can  be  detected  by  the  tests.  The  red  blood  cor- 
puscles are  recognised  by  their  size  being  smaller  than  that  of 
pus,  or  mucus  corpuscles,  and  by  their  having  the  double  out- 
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line  due  to  the  biconcave  character  of  the  discs  (Fig.  72,  h).  It 
frequently  happens,  however,  that  the  blood  discs  in  urine  are 
swollen  up,  by  the  absorption  of  fluid,  into  a  globular  form, 
and  this  peculiarity  is  consequently  lost :  occasionally  their 
edges  are  serrated  from  other  physical  causes  (Fig.  72,  a,  d). 
A  fallacy  not  unfrequently  arises  from  globular  vegetable  spores 
simulating  the  microscopic  appearance  of  red  blood  corpuscles. 

The  Guaiac  test  for  blood  (or  htemoglobin)  is  often  of  value.  Two  or 
three  drops  of  the  urine  are  placed  in  a  test  tube,  two  or  three  drops 
of  the  simple  tincture  of  guaiac  are  added,  and  a  few  drops  of  "  ozonic 
ether  "  are  then  shaken  up  with  the  whole.  The  ether  dissolves  the 
precipitated  resin,  or  goes  to  the  surface  and  carries  up  with  it  a  distinct 
bluish  colour  if  blood  be  present.  The  peroxide  of  hydrogen  in  the 
*' ozonic  ether"  is  very  liable  to  undergo  decomposition  by  keeping, 
and  so  we  must  be  sure  of  the  activity  of  our  reagents  by  experi- 
ment on  a  known  specimen  before  deciding  that  there  is  no  blood.  In 
testing  a  urine  it  is  also  necessary,  when  the  quantity  of  blood  is 
minute,  to  allow  it  to  settle,  and  to  apply  our  test  to  a  few  drops  lifted 


Fig.  72. — Blood  corpuscles  in  urine,  a,  Slightlj'  distended 
by  imbibition  ;  b,  Showing  their  biconcave  contour  ;  c,  Shriv- 
elled ;  d,  Serrated.    (Roberts.) 

from  the  sediment  by  a  pipette,  as  the  corpuscles  containing  the  hremo- 
globin  fall  to  the  bottom.  This  reaction  may  also  be  obtained  at  times 
from  minute  traces  of  haemoglobin  in  the  urine,  in  scarlatinal  dropsies, 
even  before  the  albumen  appears,  as  judged  by  the  ordinary  tests  (so- 
oalled  "  pre-albuminuric  stage  ") ;  or  for  some  time  after  it  disappears 
<**post-albuminuric  stage").  It  would  appear,  however,  that  this 
depends  not  on  a  filtering  through  of  the  crystalloids,  but  on  the  great 
delicacy  of  the  guaiac  test,  when  properly  applied,  detecting  blood  in 
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minute  quantities  which  elude  the  ordinary  tests  for  albumen,  unless 
special  precautions  are  taken.  ^  This  test  is  sometimes  applied  by  means 
of  white  bibulous  paper  dipped  in  the  urine,  the  guaiac  and  ozonic 
ether  being  subsequently  applied  to  the  paper  when  it  has  dried.     If 
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Fig.  73. — Diagram  showing  the  position  of  the  Fraunhofer  lines  in  the  solar 
spectrum  (No.  1) ;  and  the  absorption  bands  of  Haemoglobin  and  Hsematine 
(Nos.  2  to  5). 

this  method  be  followed,  the  paper  itself  must  first  be  tested  with  pure 
water,  as  some  papers  give  a  misleading  reaction  ;  high-coloured  urine, 
from  bile,  may  also  mislead  ;  various  other  substances  seem  to  give  a 
bluish  reaction  at  times,  although  few  of  them  occur  in  the  urine  ;  so  it 
is  not  wise  to  rely  on  this  test  exclusively.  When  the  patient  is  taking 
iodide  of  potassium  a  certain  blueness  may  also  occur. 

Tilt  Spectroscope  supplies  another  test  for  hsemoglobin.  If  a  solution 
of  oxy- haemoglobin,  presenting  a  layer  of  suitable  thickness,  be  inter- 
posed between  the  light  and  the  slit  of  the  instrument,  two  dark 
absorption  bands  are  found  at  the  yellow  and  green  portion  of  the  spec- 
trum, between  the  D  and  E  lines,  as  shown  at  No.  2  in  the  diagram. 
The  first  is  narrower  and  more  sharply  defined  at  the  edges  than  the 
second.  This  is  due  to  oxy-h«moglobin,  such  as  is  found  in  blood  taken 
from  the  finger.  If  the  amount  of  blood  is  small,  a  considerable  thick- 
ness of  urine  requires  to  be  used.  If  reducing  agents  be  applied  (e.^.,  a 
little  ammonium  sulphide)  the  two  bands  are  converted  into  one  ;  the 
edges  of  this  are  not  sharply  defined,  and  it  is  nearly  intermediate,  as 
to  position,  between  the  other  two.     (See  No.  Sin  the  diagram.)     If 


1  See  Dr.  R.  S.  Thomson's  paper  on  this  subject, 
LXIX.,  Lend.,  1886. 
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this  reduced  haemoglobin  be  now  shaken  up  in  the  tube  with  a  quantity 
of  air,  the  haemoglobin  is  again  oxidised  and  the  two  bands  reappear, 
slowly  coalescing  into  one  again  as  the  air  bells  rise  to  the  surface  and 
escape.  This  beautiful  reaction  as  described  by  Professor  Stokes  of 
Cambridge  is  conclusive  proof  of  haemoglobin.  Occasionally  in  bloody 
urine  a  third  dark  band  is  found  in  the  red  part  of  the  spectrum,  nearly 
in  the  position  indicated  in  the  diagram  as  that  of  acid  haematine  (No. 
4).  In  such  cases  this  band  is  regarded  as  due  to  "  methaemoglobin  "  ; 
its  exact  nature  is  obscure,  but  probably  it  results  from  changes  or  de- 
composition in  the  other  form.  In  bloody  urine  this  band  in  the  red 
never  occurs  alone  ;  it  is  always  associated  with  the  other  two,  so  that 
the  appearances  are  as  if  No.  2  and  No.  4  in  the  diagram  were  con- 
joined. When  the  urine  becomes  alkaline  from  decomposition  the  band 
in  the  red  formerly  present  may  disappear  readily,  and  this  is  apt  to 
lead  to  contradictory  statements  on  the  part  of  different  observers. 
(No.  4,  "Acid  Haematine,"  and  No.  o,  "Reduced  Haematine,"  in  the 
diagram  are  only  obtained  on  the  application  of  suitable  reagents  to 
blood  :  they  do  not  occur  apart  from  this. ) 

Heller's  Test  for  blood  consists  in  boiling  the  bloody  urine  with 
caustic  potash  ;  this  precipitates  the  earthy  phosphates,  which  become 
coloured  red  with  the  haematine  of  the  blood.  If  bile  pigment  happens 
to  be  present,  confusing  the  result,  the  sediment  is  separated  by  filtra- 
tion and  dissolved  in  acetic  acid,  becoming  red,  but  this  colour  vanishes 
on  exposure. 

Teichmann''s  crystals  may  be  obtained  from  the  precipitate  from  a 
bloody  urine  obtained  after  boiling  with  liquor  potassae.  When  col- 
lected and  dried,  if  treated  with  alcohol  and  sulphuric  acid  the  solution 
will  contain  haematine.  Evaporate  this  and  add  a  few  grains  of  chloride 
of  sodium  :  some  of  this  placed  on  a  slide  with  a  drop  or  two  of  glacial 
acetic  acid  is  heated  gently  :  when  cool,  the  ha^min  crystals  are  found, 
having  the  appearance  of  brown  needles  (rhombic). 

The  test  may  even  be  applied  to  the  brownish  sediment  found  in 
bloody  urine  ;  when  dried  a  crystal  of  chloride  of  sodium  is  added  to  it, 
and  then  covered  with  a  cover  glass  ;  a  few  drops  of  glacial  acetic  acid 
are  allowed  to  flow  beneath  the  cover,  and  the  whole  heated  to  less  than 
the  boiling  point ;  after  cooling,  the  haemin  crystals  appear. 

The  tests  by  guaiac  and  the  spectroscope  are  of  special 
importance  in  cases  of  HcemogloUnuria ;  this  occurs  as  the 
result  of  certain  poisons,  and  may  occur  in  bad  forms  of 
malarial  and  other  fevers.  It  likewise  appears  in  paroxysmal 
forms  (Paroxysmal  Hsemogiobinuria),  ushered  in  by  shiverings 
and  associated  with  fever.  In  such  cases  the  urine  appears  to 
be  bloody,  but  the  most  careful  search  may  fail  to  reveal  any 
blood  corpuscles,  or  only  a  few  stray  corpuscles  remain,  the 
haemoglobin  having  been  dissolved  out  and  the  corpuscles  dis- 
integrated. In  such  cases  the  urine  is  loaded  with  albumen 
and  the  spectroscope  reveals  the  presence  of  haemoglobin,  in 
the  form  of  oxy-haemoglobin,  often  associated  with  '*  met- 
haemoglobin," giving  a  band  in  the  red.     In  these  cases  (also 
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called,  less  correctly,  Paroxysmal  Haematinuria)  we  may  have 
chocolate-coloured  masses  in  the  sediment,  occasionally  tube- 
casts  are  seen,  and  oxalates  are  frequently  present.  The 
attacks  may  pass  off  in  a  few  hours,  leaving  the  urine  perfectly 
clear  and  free  from  blood  or  albumen.  The  disease  has  some 
relationship  at  times  with  "  Eaynaud's  Disease,"  and  the 
attacks  seem  to  be  determined  at  times  very  definitely  by 
exposure  to  cold.     (Compare  p.  352.) 

Clinical  Significance  of  Hematuria.  —The  appear- 
ance of  blood  in  the  urine  (apart  from  the  accidental  con- 
taminations from  the  vagina,  etc.,  already  referred  to)  points 
(1)  to  some  general  disease  attended  with  bleeding,  as  in  the 
case  of  purpura  and  scurvy,  haemophilia,  haemorrhagic  small- 
pox, and  malarial  fever,  or  some  forms  of  disease  afifecting  the 
blood-vessels  generally  ;  or  (2)  it  may  be  due  to  the  operation 
of  some  poisonous  agency  acting  specially  on  the  kidneys,  such 
as  cantharides,  turpentine,  creasote,  and  alcohol;  or  (3)  it  may 
depend  on  some  local  affection  of  the  urinary  organs  and 
passages  themselves,  such  as  inflammation  of  the  prostate, 
bladder  or  kidneys,  cancer  of  these  organs,  parasitic  disease  of 
the  kidney,  renal  embolism,  and  calculus  in  the  kidney  or 
bladder ;  (4)  occasionally  it  is  due  to  the  extension  or  burst- 
ing of  abscesses,  cysts,  etc.,  into  some  part  of  the  urinary  tract 
from  adjacent  structures,  and  especially  from  pelvic  abscesses  ; 
or  (5)  to  direct  injury  to  the  kidney  or  urinary  organs. 

The  further  discrimination  of  such  cases  turns  on  the  aspect 
of  the  blood.  If  intimately  mixed  with  the  whole  of  the 
urine,  imparting  a  smoky  tint  to  it,  the  blood  is  usually  of 
renal  origin.  Minute  clots  may  come  from  this  source,  but 
any  considerable  clots  indicate  a  bleeding  lower  down ;  some- 
times, however,'  such  clots  may  come  from  the  pelvis  of  the 
kidney.  Florid  blood  and  distinct  clots  point  to  the  bladder, 
prostate  or  urethra :  occasionally,  however,  bleeding  of  this 
character  may  be  due  to  a  growth  in  the  kidney.  If  the  blood 
is  passed  specially  with  the  last  portion  of  the  urine,  this 
usually  indicates  a  vesical  origin  ;  this,  and  also  bleeding  from 
the  urethra,  are  best  judged  of  by  getting  the  patient  to  pass 
the  first  and  the  second  portions  of  the  urine  into  two  separate 
glasses,  at  the  same  act  of  micturition.  If  the  blood  be  from 
the  urethra,  it  comes  with  the  first  portion ;  if  from  the 
bladder  or  prostate,  it  is  likely  to  be  more  abundant  with  the 
second.  Remarkable  alternations  in  the  appearance  of  the 
urine,  from  clear  to  bloody  (more  rarely  from  bloody  to  clear), 
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sometimes  occur,  and  apparently  very  specially  in  cases    of 
vesical  papilloma.     Bleeding  from  the  prostate  may  likewise 
show  this  peculiarity.     Very  sudden  alternations  have  also 
been   observed   in  bleeding  from  a  renal   sarcoma.      If  the 
hsematuria  is  associated  with  excess  of  mucus  or  muco-pus,  we 
suspect  the  bladder ;  the  urine  in  such  cases  tends  to  become 
alkaline.     If  the  amount  of  pus,  associated  with  the  blood, 
varies  much  from  time  to  time,  without  ropy  mucus  and  with 
habitually  acid  reaction,  we  often  find  the  explanation  in  a 
kidney  dilated  with  pus  emptying  itself  intermittently.     The 
reaction  of  the  urine,  and  the  discovery  of  gravel,  microscopic 
calculi  or  crystals,  may  guide  us  ;  but  concretions  may  cause 
bleeding  by  irritating  either  the  kidney  or  the  bladder.     Para- 
sites, and  particularly  the  ova  of  Bilharzia  hcematobia,  may  be 
detected  in  the  urine  and  so  explain  the  haemorrhage,  but  this 
disease  only  originates  in  hot  climates.     The  kind  of  epithe- 
lium found  along  with  the  blood  is  often  of  consequence,  if  we 
can  recognise  it  as  renal  or  vesical,  or  as  coming  from  the 
pelvis  of  the  kidney  or  the  ureter;  the  so-called  *'  cancer  cells  " 
are  always  to  be  accepted  with  dubiety,  but  minute  fragments 
of  a  papilloma  are  sometimes  found  in  cases  of  tumours  of  the 
bladder.     The  detection  of  tube-casts  in  a  bloody  urine  indi- 
cates that  there  is  a  renal  element  in  the  case,  but  it  is  quite 
possible  that  even  in  such  cases  the  bladder  may  be  responsible 
for  most  of  the  mischief,  for  the  renal  affection  may  be  second- 
ary, as  in  disease  working  its  way  back  from  the  urethra  and 
bladder.     Again,  if  we  can  satisfy  ourselves  that  there  is  more 
albumen  in  the  urine  than  can  be  accounted  for  by  the  blood 
(or  pus)  present,  this  also  usually  points  to  a  renal  affection. 
The  quantity  and  specific  gravity  of  the  urine  likewise  assist 
us  in  determining  the  presence  of  acute  or  chronic  disease  of 
the  secreting  parts  of  the  kidney  ;  any  appearance  of  dropsy 
or  any  indications  of  recent  scarlatina  are  most  important. 
Of  course,  the  general  symptoms  of  the  case  must  be  strictly 
inquired  into,  especially  as  to  pain  and  its  site ;  its  area  of 
distribution,  whether  over  the  pubes,  in  the  lumbar  and  sacral 
regions,  in  the  thighs,  the  region  of  the  ureters,  or  in  the  penis 
and  testicles ;  the  relationship  of  the  pain  to  the  act  of  mictur- 
ition, to  the  times  of  rest  or  exertion,  or  to  any  supposed 
cause  of  its  development,  must  also  be  considered.     Phthisis 
may  give  the  clue  to  the  bleeding  associated  with  tubercular 
pyelitis,   and    the  cachectic  appearance    of  the    patient   may 
suggest  the  idea  of  malignant  disease  as  the  cause  of  the 
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haemorrhage.  A  surgical  examination  of  the  urethra  and 
prostate,  and  of  the  bladder  for  calculi,  or  by  the  electric  lamp 
in  the  bladder  for  villous  and  other  growths,  may  be  required 
to  settle  the  questions  here  raised,  especially  in  cases  of  per- 
sistent or  frequently-recurring  haematuria,  associated  with 
painful  micturition.  The  occurrence  of  shiverings,  the  cir- 
cumstances under  which  the  hsematuria  appeared — whether 
after  scarlatina,  or  in  the  course  of  chronic  or  acute  renal 
diseases,  or  associated  with  haemorrhages  elsewhere,  or  after  a 
fit  of  drinking,  or  in  connection  with  the  use  of  special  drugs, 
or  after  injuries  to  the  parts,  or  associated  with  gonorrhoea  and 
stricture,  or  in  connection  with  renal  colic  or  tumour,  and 
tenderness  in  the  loins,  or  concurring  with  pain  and  frequency 
of  micturition — all  these  must  be  inquired  into ;  their  signifi- 
cance must  be  sought  for  in  the  description  of  urinary  diseases 
in  special  treatises,  or  in  the  text  books  of  surgery  as  well  as 
of  medicine.  At  times  the  cause  of  recurring  haemorrhages 
eludes  our  search,  and  may  remain  obscure  even  after  a  post- 
mortem examination.  In  such  cases  the  detachment  of  a 
growth  from  the  wall  of  the  bladder  or  a  varicosity  of  its 
veins  may  have  been  the  cause. 

PUS    IN    THE    URINE. 

Pus  occurs  sometimes  as  a  microscopic  deposit  only ;  at 
other  times  it  appears  in  sufficient  quantity  to  present  a  very 
distinct  and  even  a  bulky  sediment.  In  such  cases  it  may 
often  be  recognised  by  the  naked  eye,  but  it  is  apt  to  be  con- 
founded with  phosphatic  deposits,  and  in  point  of  fact  it  often 
exists  along  with  them ;  it  may  also  be  confused  with  white 
urates.  Liquor  potassae,  as  a  reagent,  may  assist  in  the 
discrimination  ;  for  urates  are  dissolved  by  this  agent,  phos- 
phates are  but  little  affected,  or  are  rendered  more  dense  by 
it,  while  pus  becomes  ropy  or  gelatinous  on  the  addition  of  an 
equal  bulk  of  liquor  potassae  to  the  purulent  deposit ;  the 
impossibility  of  pouring  out  such  a  mixture  drop  by  drop  is 
good  evidence  of  this  ropiness.  Sometimes  the  pus  assumes 
this  ropy  character  spontaneously  soon  after  the  urine  is 
passed;  this  is  due  to  the  development  of  ammonia,  which 
acts  on  pus  in  much  the  same  way  as  liquor  potassae  does ; 
sometimes  the  ropiness  exists  when  the  urine  is  passed,  partly 
from  mucus  but  also  from  the  ammoniacal  decomposition 
going  on  within  the  bladder  itself.     The  microscope  reveals 

2  K 


514 


URINE  AND  URINARY  SYMPTOMS. 


the  presence  of  pus  corpuscles ;  these  when  seen  may  be 
further  tested  by  the  addition  of  dilute  acetic  acid,  which 
clears  up  the  granular  contents  and  brings  out  the  tripartite 
nucleus.  (See  Fig.  74.)  Other  white  cells  are  often  found  in 
urinary  sediments  which  can  scarcely  be  distinguished  from 
pus ;  the  white  corpuscles  of  the  blood,  mucus  corpuscles, 
inflammatory  corpuscles  (leucocytes),  and  even  altered  renal 
epithelium,  all  resemble  pus  so  closely  as  to  be  at  times  indis- 
tinguishable, but  staining  reactions  may  help  the  discrimina- 
tion ;  with  iodo-potassic-iodide  solution  ^  the  leucocytes  take  a 
deep  mahogany  stain,  whilst  the  epithelium  takes  a  light 
yellow  colour. 


5)  ® 


Fig.  74.— Pus  corpuscles,     a,  Without  reagents  ;  &,  After 
the  addition  of  acetic  acid.     (Roberts.) 

Mucus  corpuscles  may  be  suspected  when  the  mucous 
appearance  of  the  sediment  is  very  marked ;  renal  epithelial 
cells  are  usually  larger  than  pus  corpuscles ;  the  action  of 
acetic  acid  and  staining  on  the  corpuscles,  and  of  liquor  potassse 
on  the  sediment,  sometimes  assists  in  various  doubtful  cases. 
The  reaction  of  purulent  urine,  when  of  renal  origin,  is 
usually  distinctly  acid,  if  tested  immediately  on  being  passed, 
even  in  long-standing  suppuration ;  it  is  usually  alkaline  and 
ammoniacal  in  long-standing  suppuration  from  the  bladder. 
When  of  renal  origin,  the  deposit  of  pus  in  the  urine  glass  is 
often  very  distinctly  demarcated  from  the  supernatant  fluid  ; 
in  vesical  suppuration,  whether  from  calculous  irritation  or 
not,  it  is  usually  more  difl*used  from  being  mingled  with 
mucus  ;    in  both  cases  it  may  be  associated  with  blood  in 

1  Iodine,  1  part ;  iodide  of  potassium,  2  parts ;  distilled  water,  30  parts. 
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various  degrees  and  ways.  Little  shreds  entangling  white 
•cells  are  often  found  in  prostatitis.  In  renal  suppuration,  the 
blood  when  present  usually  lies  as  a  distinct  layer  on  the  top 
of  the  pus ;  in  vesical  cases,  the  blood  is  often  more  mixed  up 
with  the  mucus  and  pus.  Sounding  of  the  bladder  for  stone 
is  imperatively  called  for  in  all  doubtful  cases  with  bladder 
symptoms.  The  co-existence  of  mucus,  of  fibrous  shreds,  of 
crystals  of  various  kinds,  and  of  epithelium  from  the  kidney, 
ureter,  bladder,  or  urethra,  is  sometimes  of  great  value  in 
judging  of  the  origin  of  the  pus.  If  much  scaly  epithelium 
from  the  vagina  be  present,  leucorrhoeal  contamination  should 
at  once  be  suspected,  and  the  use  of  the  catheter  may  be 
required  to  secure  a  sample  without  this  admixture.  Some- 
times, in  the  male,  instructive  hints  may  be  gathered  from  the 
relative  abundance  of  pus  in  the  first  half  of  the  urine  as  com- 
pared with  the  second,  during  a  single  act  of  micturition ;  any 
pus  in  the  urethra  is  naturally  washed  away  with  the  first  half 
of  the  urine,  while  if  the  seat  of  suppuration  be  in  the  bladder, 
it  is  rather  more  abundant  in  the  second  half,  and  may  be 
more  contaminated  with  blood;  if  from  the  kidney  it  is 
usually  equally  diffused.  In  suppuration  from  a  dilated 
kidney  the  quantity  of  pus  often  varies  in  a  remarkable  way 
at  different  acts  of  micturition,  and  some  information  may  be 
gained  by  procuring  a  series  of  samples  in  separate  glasses. 
Albumen  can  be  made  out  by  appropriate  tests  in  all  cases  of 
excessively  purulent  urine — from  the  presence  of  albumen  in 
the  pus  itself;  but  when  we  can  make  out  a  greater  amount 
of  albumen  than  the  pus  can  well  account  for,  there  is  a 
strong  case  for  the  renal  origin  of  the  complaint;  we  may 
find,  for  example,  the  same  quantity  of  albumen  present  in 
various  samples,  although  the  pus  may  vary  greatly  or  may 
even  present  an  insignificant  amount  in  certain  specimens. 
Very  marked  albumen  with  but  a  slight  layer  of  purulent 
sediment  would  imply  that  the  pus  cannot  have  furnished  it, 
but  we  need  to  guard  against  the  fallacy  of  overlooking  small 
quantities  of  blood  associated  with  it.  A  deep  layer  of  pus 
with  mere  traces  of  albumen  in  the  urine  leads  us  to  infer 
that  the  urine  itself  is  not  albuminous.  It  is,  however,  often 
very  difficult,  or  even  quite  impossible,  to  get  clear  evidence 
on  these  points,  and  when  blood  as  well  as  pus  is  present,  the 
determination  of  an  independent  albuminuria,  in  addition  to 
these,  becomes  impossible.  As  already  explained  in  the  case 
of  hsematuria,  the  detection  of  tube-casts  is  of  great  value  in 
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determining  the  presence  of  renal  mischief  of  some  kind  ;  but 
these  casts  are  found  in  cases  of  renal  irritation  from  calculus 
and  gravel  as  well  as  in  Bright's  disease  and  the  other 
destructive  lesions  of  the  kidney.  A  tumour  in  the  loins, 
when  present,  often  indicates  for  us  the  source  of  the  pus 
in  the  urine  (pyonephrosis) ;  and  the  kind  of  crystals  found 
in  the  sediment  may  guide  us  to  a  diagnosis  of  the  nature  of 
the  concretion  in  cases  of  calculous  pyelitis,  and  of  stone  in  the 
bladder. 

The  Clinical  Significance  of  Pus  in  the  Urine 
(pyuria)  is  very  complex ;  it  resembles  somewhat  that  of 
haematuria,  with  which  it  is  often  associated.  It  may  follow 
acute  renal  inflammation,  and  it  often  appears  in  cases 
characterised  by  copious  albuminuria,  and  in  cases  of  Bright's 
disease  following  fevers  and  parturition.  It  occurs  also  in 
renal  embolism  and  in  pyaemia.  As  already  indicated,  the 
pus  may  proceed  from  abscesses  in  the  substance  of  the 
kidney,  or  from  suppuration  of  its  pelvis  (pyelitis),  due  to 
calculus  or  to  secondary  mischief  working  its  way  back  from 
the  bladder  or  urethra.  Perinephritic  abscesses  may  have 
communications  with  the  kidney.  Pelvic  and  other  abscesses 
opening  into  the  urinary  tract ;  cystitis,  whether  of  calculous 
or  paralytic  origin  ;  cancer  of  the  bladder ;  inflammation  and 
suppuration  of  the  prostate ;  gonorrhoea  and  gleet,  whether 
recent  or  of  old  standing,  may  all  give  rise  to  purulent  urine. 
Accidental  contamination  from  lochial  or  leucorrhoeal  dis- 
charges must  also  be  remembered  as  of  frequent  occurrence. 

RENAL  TUBE-CASTS. 

These  should  always  be  searched  for  in  cases  of  albumin- 
uria. They  are  present  in  the  great  majority  of  cases  in 
which  the  albumen  has  a  renal  origin,  but  they  may  be  so 
scanty  as  to  be  difficult  of  detection.  The  specimen  of  urine 
examined  for  this  purpose  should  have  had  time  to  settle 
thoroughly — for  several  hours  at  least ;  a  conical  bottom  to 
receive  the  sediment  is  useful  when  the  deposit  is  scanty ;  the 
supernatant  fluid  should  be  cautiously  poured  off"  in  such  a 
wa}''  as  not  to  disturb  the  deposit,  or,  if  we  have  any  further 
occasion  for  it,  some  of  the  sediment  may  be  remxoved  from 
the  bottom  by  the  pipette,  and  a  drop  placed  on  a  slide  with  a 
cover  glass  may  be  examined  microscopically  with  a  quarter- 
inch  lens.     Occasionally  the  addition  of  a  little  acid  to  precipi- 
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tate  uric  acid  crystals,  or  some  other  plan  of  carrying  the 
scanty  tube-casts,  mechanically,  down  to  the  bottom,  may 
facilitate  the  search.  When  the  reaction  of  the  urine  is  alka- 
line, perhaps  from  the  administration  of  alkaline  diuretics,  the 
occurrence  of  casts  seems  to  be  hindered ;  if  alkaline  from 
decomposition,  the  delicate  structure  of  the  tube-casts  is 
readily  destroyed.  When  the  casts  are  moderately  abundant, 
the  only  further  precautions  required  are  careful  illumination 
and  focussing.  Many  casts  are  so  transparent  as  to  be  almost 
invisible  in  a  strong  light,  and  a  narrow  diaphragm  and  some 
shading,  by  moving  the  mirror,  may  be  required  to  allow  of 
their  being  caught  by  the  eye.  When  scanty,  a  good  plan  is 
to  put  several  drops  of  the  sediment  in  a  shallow  cell  with  a 


Fig.  75. — Hyaline,  or  waxy  casts,  a,  From  a  case  of  chronic 
Blight's  Disease  of  eight  months'  duration,  b,  From  a  case  of  chronic 
Bright's  Disease  (large  white  kidney),  c,  From  a  case  of  chronic 
Bright's  Disease  (contracted  kidney,  with  fatty  degeneration). 
(Roberts.) 

cover  glass,  and  examine  with  a  low  power  (half-inch  ob- 
jective) ;  or  to  place  a  drop  or  two  of  the  sediment  on  a  slide, 
spread  it  out  (without  any  cover  glass  in  the  first  instance), 
and  pass  the  whole  rapidly  in  review.  If  a  doubtful  structure 
is  seen,  requiring  a  higher  power,  it  can  be  placed  quite  in  the 
centre  of  the  field,  and  a  stronger  lens  brought  down  upon  it ; 
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or,  as  the  object  glass  is  thus  apt  to  dip  into  the  fiuid,  an 
attempt  may  be  made  to  place  a  cover  glass  over  the  doubtful 
structure,  and  after  finding  it  as  before  with  the  low  power,, 
we  may  come  down  upon  it  with  a  stronger  lens  to  define  its 
character.  In  this  way  several  drops  of  the  sediment  may  be 
examined  in  rapid  succession,  and  tube-casts  detected  which 
would  otherwise  have  escaped  notice.  By  filling  the  pipette 
with  the  sediment,  and  allowing  it  to  settle,  either  by  plugging 
the  upper  opening  or  by  leaving  it  to  stand  in  the  urine,  we 
sometimes  obtain  a  better  specimen  for  microscopic  ex- 
amination when  the  sediment  is  scanty  and  the  tube-casts 
few  in  number.  In  other  cases  again,  where  the  field  is 
crowded  with  cells  or  granules,  dilution  with  a  little  water 
facilitates  the  search  for  casts.  If  pipettes  are  used,  care  must 
be  taken  to  have  them  well  cleaned ;  owing  to  the  uncertainty 
attending  this  cleansing  of  narrow  tubes,  it  is  often  better  to 
pour  off  the  urine  and  examine  a  drop  of  the  deposit  placed 
directly   on   the   slide.      Shreds    of    mucus,    strings   of   the 


Fig.  76. — a,  Epithelial  casts,     b,  Opaque  granular  casts,  from  a  case 
of  acute  Bright's  Disease.     (Roberts.) 

amorphous  granules  of  urates,  and  vegetable  growths  some- 
times assume  forms  which  simulate  tube-casts ;  aggregations 
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of  micrococci  in  the  form  of  casts  have  also  been  found  in 
septic  disease  of  the  kidney. 

Tube-casts  are  of  very  various  sizes,  both  as  regards  length 
and  breadth.  When  of  large  diameter  this  should  be  noted, 
as  it  is  a  point  of  some  importance,  as  indicating  a  certain 
dilatation  of  the  renal  tubules,  or  as  some  suppose  a  loss  of 
their  lining  epithelium.     They  may  be, — 

(1)  Perfectly  "hyaline,"  i.e,,  clear,  transparent,  and  empty 
(see  Fig.  75)  :  those  with  more  substantial  looking  walls  are 
often  called  "'waxy." 

(2)  They  may  be  packed  with  rows  of  renal  epithelial  cells 
— '^ epithelial  casts"  (see  Fig.  76,  a). 

(3)  The  cells  thus  contained  may  be  quite  fatty,  with 
obvious  oily  globules  within  them,  or  such  globules  may  lie 
within  the  cast — *'oily  or  fatty  casts''  (see  Fig.  77,  a). 


Fig.  77.— a,  Fatty  casts,    b  and  c,  Blood  casts,    d,  Free  fatty 
molecules.     (Roberts.) 

(4)  The  fatty  element  may  be  in  such  a  minute  state  of 
division  as  to  present  only  a  dark  granular  appearance — 
'*  granular  casts "  (see  Fig.  76,  b).  Various  stages  or 
gradations  of  these  four  varieties  are  met  with,  sometimes 
even  in  different  parts  of  the  same  cast. 

(5)  The  casts  may  contain  blood  corpuscles,  and  sometimes 
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only  the  colouring  matter  of  the  blood — "  blood  casts  "  (see 
Fig.  77,  b). 

(6)  **  Pus  casts  "  sometimes  occur  in  the  same  way. 

In  estimating  the  significance  of  these  different  kinds  of 
casts  too  much  importance  should  not  be  attached  to  a  single 
specimen;  the  character  of  the  majority  of  the  casts  must 
be  kept  in  view. 

The  Clinical  Significance  of  Tube-Casts  is  sometimes 
considerable,  not  only  in  the  differentiation  of  the  various  forms 
of  renal  disease,  but  as  indicating  the  existence  of  a  renal 
affection  in  cases  involved  in  doubt.  Thus,  in  bloody  or  puru- 
lent urine  (as  explained  under  these  headings),  where  the 
origin  of  the  blood  or  pus  is  obscure,  the  existence  of  tube- 
casts  clearly  points  to  a  renal  element  in  the  case,  and  affords 
much  guidance.  It  is  possible,  indeed,  in  rare  cases  that  this 
may  be  due  to  a  complication  not  connected  very  directly  with 
the  presence  of  the  blood  or  the  pus  itself.  Renal  tube-casts 
do  not,  however,  imply  the  existence  of  Bright's  disease,  as 
they  may  arise  from  the  irritation  of  a  calculus;   they  are 


Fig.  78.— Renal  Epithelium, 
and  disintegrated  renal  cells. 
eration.    (Roberts.) 


a,  Natural  appearance,     b,  Atrophied 
c,  Renal  cells  in  a  state  of  fatty  degen- 


then  sometimes  found  with  blood  and  crystals,  but  not  neces- 
sarily with  either.  Tube-casts  are  found  in  jaundiced  urine, 
quite  apart  from  any  serious  renal  affections,  and  may  be  very 
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abundant  quite  apart  from  albuminuria.  With  regard  to  the 
different  kinds  of  casts,  we  may  say,  in  a  rough  way,  that 
epithelial  casts  and  blood-casts  are  found  in  the  earliest  stages 
of  an  acute  parenchymatous  nephritis,  but  very  soon  thereafter 
we  obtain  hyaline  casts  as  the  predominating  type,  and  when 
the  inflammatory  process  has  gone  on  to  produce  fatty  changes 
in  the  epithelium,  these  changes  are  reflected  in  the  tube-casts. 
Granular  casts  are  found  in  advanced  cases  of  chronic  disease 
of  the  kidneys,  both  of  the  parenchymatous  and  interstitial 
type.  Hyaline  casts  occur  both  in  recent  and  old  cases  of 
these  forms  of  nephritis,  and  are  the  usual  casts  found  in 
lardaceous  disease  of  the  kidney.  Tube-casts,  as  a  rule,  are 
abundant  in  cases  of  acute  parenchymatous  nephritis,  less 
abundant  in  the  more  chronic  forms,  and  usually  scanty  in  the 
lardaceous  form  of  renal  disease. 

The  absence  of  tube-casts  usually  counts  for  little,  they  may 
easily  be  missed,  or  the  reaction  or  state  of  the  urine  may  be 


Fig.  79.— Epithelial  cells  from  the  bladder,  ureter,  and  pelvis  of 
the  kidney.    (Roberts.) 

unfavourable  for  their  preservation.  The  exact  forms  of 
albuminuria,  of  renal  origin,  in  which  tube-casts  are  really 
absent,   cannot  be  strictly  defined  :    but  when  inflammatory 
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changes  are  absent,  mere  congestion  probably  gives  rise  to  but 
few  casts  (transient  passive  congestion,  exophthalmic  goitre, 
etc.);  but  in  simple  congestion  from  heart  disease,  without  any 
nephritis,  they  may  often  be  found.  In  the  "cyclic"  or 
"functional  albuminuria,"  they  are  usually  absent.  This  is 
by  no  means  absolutely  the  case,  but  they  are  never  abundant. 
There  is  reason  to  believe  that  a  tube-cast  may  occasionall}' 
be  detected  in  urine  which  is  practically  normal. 

EPITHELIUM. 

Epithelium  of  various  kinds  is  often  found  in  urinary  sediments 
on  microscopic  examination,  and  it  is  of  great  importance  to 
determine  its  character,  and  if  possible  its  origin.  Renal 
epithelium  lying  loose  is  recognised  as  being  somewhat  globular, 
and  it  can  sometimes  be  compared  with  similar  epithelium 
contained  within  tube-casts  in  the  same  microscopic  field. 
(See  Fig.   76,   a.)     Occasionally  it  resembles  pus  corpuscles. 


Fig.  80. — Vaginal  epithelium  in  the  urine.    (Roberts.) 

and  can  scarcely  be  discriminated  from  them.  (See  p.  514.) 
Its  presence  forms  an  important  element  in  the  diagnosis  of 
desquamative  nephritis  both  acute  and  chronic.  It  undergoes 
various  changes,  the  cells  appearing  atrophied,  or  granular,  or 
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distinctly  fatty.  Sometimes  large  granular  corpuscles  are  found 
along  with  fatty  epithelium  :  these  corpuscles  indeed  probably 
result  from  altered  epithelial  cells.  Changes  of  this  kind  in 
the  epithelium  shed  from  the  kidneys  are  very  suggestive  of 
the  processes  going  on  in  these  organs.     (See  Fig.  78.) 

Cells  from  the  bladder  often  appear  as  groups  of  tessellated 
epithelial  cells  of  circular  form :  sometimes  they  are  pyramidal. 
(See  Fig.  79.) 

Tailed  epithelium  is  found  in  the  ureter  and  pelvis  of  the 
kidney,  and  sometimes  the  recognition  of  such  is  of  value  in 
the  diagnosis  of  calculous  pyelitis.  (See  Fig.  79.)  Large  scaly 
epithelium  is  often  present  as  a  contamination  from  the  vagina. 
(See  Fig.  80.)  Celhdar  growths  {rom  a  papillomatous  tumour 
in  the  bladder  are  sometimes  recognisable. 

SPEKMATOZOA,  PARASITES,   BACTERIA  AND  OTHER  MICROBES, 
SARCIN^,  TORULiE,  Etc. 

Spermatozoa  are  occasionally  seen  in  varying  numbers  in  the  urine, 
where  they  are  always  motionless.  They  appear  in  large  numbers  in 
the  urine  after  seminal  emissions, 
whether  physiological  or  morbid,  and 
a  few  are  often  introduced  into  the 
urinary  passages  during  straining  at 
stool,  etc.  When  present  habitually 
they  may  afford  evidence  of  sperma- 
torrhoea ;  their  occasional  presence 
may  be  ignored.     (See  Fig.  81.) 

Parasites  are  but  rarely  found  in 
urine.  In  cases  of  Hydatids  of 
the  kidney  or  bladder,  portions  of 
the  cysts  or  fragments  of  the  para- 
sites, or  booklets,  may  be  found. 
(See  Fig.  70,  p.  474.)  The  ova  of 
the  Bilharzia  Hcematohia  (or  Distoma 
haematobium)  are  sometimes  found  in 
cases  of  hsematuria,  where  the  disease 
has  been  contracted,  in  Egypt,  and 
South  Africa  in  particular.  The  embryo  has  been  seen  in  urine,  but 
evidently  it  soon  dies  there.  The  worm  lives  in  the  portal  vein  and  its 
tributaries,  and  in  the  vessels  of  the  pelvis  of  the  kidney,  and  is  the 
direct  cause  of  the  bleeding. 

Filaria  sanguinis  hominis  is  the  cause  of  hsemato-chyluria,  but  although 
abundant  in  the  blood,  it  has  rarely  been  seen  in  the  urine.  (Compare 
p.  391.) 

Bacteria,  vibriones,  and  micrococci,  in  various  forms,  appear  in  decom- 
posing urine  in  great  numbers :  even  infusoria  are  sometimes  seen. 
With  the  development  of  bacteria  the  urine  becomes  turbid  and 
ammonium  carbonate  is  evolved,  in  the  production  of  which  from  urea 
the  micrococcus  urece  is  certainly  concerned,  although  probably  other 
microbes  are  likewise  active  agents  in  this  process.    (See  Figs.  82  and  83. ) 


Fig.  81. — Spermatozoa.     (Roberts.) 
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But  the  urine  may  present  bacteria  when  voided  without  ordinary- 
decomposition  having  actually  begun  in  a  distinct  form,  but  with  an 
^  ^  undue  proclivity  to  this.     In  such  cases  the  urine  may 

«v^       .  be  slightly  turbid  when  passed,  and  this  turbidity  does 

^'^/  «      ^^     not  settle  down  on  standing.      In  cases  of  men  with 
<v.\/^J)>y^"    stricture,  where  instruments  have  been  passed,  and  in 
*^  ^'  ^  ^Vi^O  "^^^^^  with  leucorrhoeal  discharges,  the  urine  often  pre- 
^  ^  ^       sents  bacteria. 

^  Another  group  of  cases  presents  bacteria  in  perfectly 

Fig.  82.— Vibri-    fresh  urine  with  an  acid  reaction  which  may  indeed  be 

(Roberts^r^^'   ^^^aintained  for  days.     The  urine  in  such  cases  may  be 

at  first  opalescent  from  the  organisms,  but  these  settle 

down  as  a  sediment.     Various  forms  have  been  found,  as  shown  in 

Fig.  83,  c  and  d.      Chains  or  threads   of  micrococci   have  also  been 


Fig.  83. — Various  kinds  of  Bacteroid  organisms  found  in  freshly-voided  urine  : — a, 
Bacterium  termo  ;  6,  Micrococcus  ureae  ;  c  and  c^,  Other  bacterial  forms.    (Roberts.) 

described  by  Sir  William  Roberts  as  found  in  freshly-voided  urine.  In 
studying  these  cases  of  *'  Bacteruria  "  the  most  scrupulous  care  must  be 
taken  to  avoid  any  possible  chance  of  contamination  from  imperfectly 
washed  glasses,  pipettes,  etc. 

Pathogenic  microbes. — Of  those  found  in  urine  the  tubercle  bacillus  is 
the  most  important.  In  certain  cases  of  purulent  deposits  from  tuber- 
cular pyelitis,  the  detection  of  the  bacilli  has  settled  the  diagnosis,  which 
is  apt  to  be  often  in  doubt.  The  examination  of  the  sediment  is  con- 
ducted in  the  same  way  as  with  sputum  (p.  372). 

The  gonococcus  found  in  purulent  discharges  from  the  genital  organs 
of  both  sexes,  has  a  certain  value  in  diagnosis,  but  as  similar  organisms 
have  been  found,  apparently  quite  apart  from  gonorrhoea,  no  great  re- 
liance can  be  placed  on  their  detection  as  a  matter  of  diagnosis. 

In  various  acute  infectious  diseases,  microbes  have  been  found  in  the 
fresh  urine,  the  most  definite  case  perhaps  being  that  of  erysipelas,  where 
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streptococci,  apparently  related  to  the  disease,  have  been  found. 
Aggregations  of  micrococci  in  the  form  of  tube-casts  have  been  seen  in 
septic  affections  of  the  kidney. 

Sarcince,  with  their  usual  arrangement  in  groups  of  four,  or  aggrega- 
tions of  these  (see  Fig.  58,  p.  433),  are  occasionally  found  in  the  urine. 
In  such  cases  the  urine  may  be  seen  to  have  a  turbid  appearance,  even 
when  newly  passed  and  with  a  normal  acid  reaction.  They  settle  as  a 
sediment,  leaving  the  urine  above  nearly  clear.  They  may  occur  with 
pus  in  the  urine.  There  are  urinary  symptoms  in  the  cases  associated 
with  pus,  and  in  a  good  many  instances  there  is  a  history  of  catheterisation 
at  some  previous  date.  The  writer 
has  known  sarcinse  to  persist,  for  at 
least  fifteen  years,  in  the  case  of  a 
gentleman  over  70  years  of  age,  with- 
out any  urinary  accidents  ;  and  other 
cases  indicate  their  relatively  slight 
importance. 

Fungi,  Mould,  Torulm. — In  acid 
urines  we  may  see  mould  growing, 
and  on  microscopic  examination  we 
may  find  various  forms  of  fungi  with 
branching  growths  and  spherical 
spores.  These  sometimes  mislead  the 
student,  being  mistaken,  the  former 
for  tube-casts  and  the  latter  for  blood 
corpuscles.  The  early  or  rapid  de- 
velopment of  torulae  is  common  in 
saccharine  urine  giving  rise  to  tur- 
bidity without  putrefaction.    Hence  when  torulaa  are  abundant,  we  may 


Fig.  84. 


Mould  Fungus.    Sporules  and 
Thallus.    (Roberts.) 


Fig.  85. 


-Yeast  or  Sugar  Fungus  (Torula  Cerevisise). 
threads  of  Thallus.    (Roberts.) 


Sporules  and 
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be  led  to  search  for  sugar,  but  growths  of  this  kind  are  found  apart 
from  this  cause.     (Compare  Figs  84  and  85. ) 


EXTRANEOUS  OR  FOREIGN  MATTERS. 

Cotton  and  flax  fibres,  straw,  hairs,  and  feathers  are  often  present  in 
minute  fragments  from  floating  dust  from  the  bedding,  etc.  Air-bells 
and  oil  globules  (perhaps  from  an  oiled  catheter  or  an  oily  bottle  used  for 
the  sample)  often  puzzle  the  beginner  ;  by  careful  comparison  and  ex- 


FiG.  86. — Extraneous  matters  found  in  Urine  : — a,  Cotton  fibres  ;  b,  Flax  fibres ; 
c,  Hairs ;  d,  Air  bubbles ;  e,  Oil  globules ;  /,  Wheat  starch ;  g,  Potato  starch ;  h, 
Rice-starch  granules  ;  i,  Vegetable  tissue ;  ^•,  Muscular  tissue  ;  /,  Feathers. 
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periment  with  known  substances  he  should  try  to  become  acquainted 
with  them.     (See  Fig.  86.) 


CRYSTALLINE  AND  AMORPHOUS  DEPOSITS. 

Uric  or  Lithic  Acid  may  frequently  be  recognised  by  the 
naked  eye  as  a  red  sand  in  the  urinary  deposits,  lying  at  the 
very  bottom  and  in  the  corners  of  the  glass,  or  sometimes  ad- 
hering to  the  sides,  or  entangled  in  the  mucus.  Although 
usually  high  coloured,  the  uric  acid  crystals  thrown  down  from 
pale  urines  are  almost  colourless  :  uric  acid  itself  is  without 
colour,  it  only  attracts  the  pigment  of  the  urine.  The 
forms  presented  by  uric  acid  crystals  are  very  variable, 
but  they  may  mostly  be  reduced  to  modifications  of  the 
rhomb.  The  plates  of  Dr.  Beale  give  excellent  represen- 
tations of  the  variations  and  forms  of  aggregation  usually 
met  with.  The  following  names  applied  by  Sir  William 
Roberts  to  the  crystals  may  assist  in  their  recognition  : — 
quadrangular  and  oval  tablets,  cubes,  six-sided  tablets,  lozenges 
and  barrel-shaped  figures,   stars   and  spikes,  and  fan-shaped 


Fig.  87. — Various  forms  of  Uric  Acid  Crystals.    (Selected  from 
Otto  Funke's  Physiological  Atlas.) 

crystals.  (Compare  Fig.  87.)  The  presence  of  a  high  colour 
often  leads  us  to  suspect  the  nature  of  these  crystals  when 
they  might  otherwise  be  puzzling,  and  the  detection  of  transi- 
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tion  forms  from  well-known  shapes  often  serves  to  confirm  our 
conjectures.  Uric  acid  is  very  insoluble  in  water,  and  it  does 
not  disappear  on  heating  the  sediment — a  distinction  from  the 
deposit  of  urates.  Uric  acid  is  not  dissolved  by  acetic  acid  : 
this  serves  to  discriminate  colourless  uric  acid  from  certain 
crystalline  forms  of  phosphate  of  lime  apt  to  be  confounded 
with  them.  Uric  acid  is  soluble  after  a  time  in  caustic  alkalies, 
and  alkalies  administered  internally  may  exercise  a  solvent 
power.  Uric  acid  may  be  passed  in  the  crystalline  form  from 
the  bladder,  and  the  crystals  may  then  be  seen  in  the  fresh 
urine  as  coloured  particles,  or  as  causing  a  general  turbidity : 
they  are,  however,  much  more  often  only  formed  and  deposited 
by  the  urine  after  standing  for  a  time  :  this  being  due  partly 
to  the  cooling  of  the  urine  and  partly  to  its  increasing  acidity 
after  it  is  passed,  from  a  natural  acid  fermentation.  The 
crystals  often  increase  in  size  after  a  time.  The  addition  of  a 
drop  or  two  of  strong  acid  to  normal  urine  in  a  glass  precipi- 
tates uric  acid  in  crystals.  Sometimes  the  precipitate  thrown 
down  by  the  addition  of  acid  to  urine  consists  of  a  dense  mass 
of  amorphous  urates  which  may  resolve  itself  by  and  by  into 
uric  acid  crystals.  A  sediment  of  uric  acid  crystals,  on  being 
kept  till  it  becomes  alkaline  may  be  converted  into  hedge-hog 
crystals  of  urate  of  soda. 

The  **murexide  test"  applied  to  the  sediment,  in  same 
way  as  testing  for  calculi,  brings  out  a  beautiful  red  colour  on 
treating  uric  acid  with  nitric  acid  and  ammonia.     (See  p.  534.) 

Urates  or  Lithates  are  salts  of  uric  acid  combined  with 
ammonia,  potash,  or  soda,  the  exact  composition  being  often 
very  difficult  of  determination  :  these  bases  would  seem  to  be 
frequently  mixed  together.  Such  sediments  in  the  urine 
are  extremely  common.  They  are  found  in  urines  which  are 
clear  when  passed,  but  become  turbid  on  cooling  or  after 
standing  for  some  hours.  They  are  occasionally  found  in 
the  urine  as  passed,  especially  in  the  case  of  children  who 
pass  milky-looking  urine  ;  in  such  cases  this  sediment,  of  urate 
of  soda,  may  be  crystalline,  presenting  the  form  of  globules, 
either  simple  or  furnished  with  hedge-hog  projections.  (See 
Fig.  88.) 

The  common  form,  however,  consists  of  granules  of  amor- 
phous urates  (see  Fig.  89) ;  these  often  form  aggregations  so  as 
to  assume  the  shape  of  ropes  or  strings,  presenting  a  superficial 
resemblance  to  granular  tube-casts.  The  microscope  cannot 
always  discriminate  amorphous  urates   from    an   amorphous 
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deposit  of  earthy  phosphates,  but  the  reaction  usually  settles 
the  point :  urates  are  deposited  on  cooling  from  acid  urines  : 
phosphates  are  found  with  an  alkaline  or  at  least  a  neutral 


Fig.  88.— Hedge-hog  crystals  of 
Urate  of  Soda,  spontaneously  de- 
posited from  the  urine  of  a  child. 
(Roberts.) 
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Fia.  89. — Amorphous  Urate  deposit. 
(Roberts.) 
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reaction.  The  use  of  liquor  potassse  likewise  assists,  as  also 
the  action  of  heat :  both  of  these  dissolve  a  sediment  of  urates, 
but  leave  phosphates  unaffected  or  may  even  render  such  a 
sediment  more  dense.  The  sediments  of  urates  are  usually 
fawn-coloured,  or  pinkish,  or  sometimes  almost  as  red  as  blood. 
The  chemical  causes  of  the  precipitation  may  be  considered  as 
connected  with  the  cooling  of  the  urine,  and  also  with  the 
increasing  acidity  of  the  urine  after  it  is  passed ;  the  concen- 
tration of  the  urinary  secretion  from  febrile  disorders,  scanty 
supply  of  fluid,  or  great  elimination  of  fluid  by  sweating,  and 
the  increased  acidity  of  the  urine  from  disease  are  likewise 
potent  causes.  Adding  a  little  acid  to  a  sample  sometimes 
precipitates  urates  from  a  urine  from  which  they  might  be 
deposited  spontaneously  in  the  course  of  a  day  or  two.  The 
internal  administration  of  alkalies  or  diluents  often  accounts 
for  the  disappearance  of  these  sediments  under  observation. 

The  murexide  test  reveals  the  presence  of  uric  acid  in  these 
deposits.     (See  p.  534.) 

Phosphates  appear  in  two  distinct  forms,  amorphous  and 
crystalline  :  the  crystalline  phosphates  are  of  two  classes,  the 
crystallised  phosphate  of  lime  and  the  ammonio-magnesian  (or 

2  L 


530 


URINE  AND  URINARY  SYMPTOMS. 


"triple")  phosphate.     The  phosphatic  deposits  often  form  a 
white  sediment  somewhat  resembling  pus. 


Fig.  90. — Ammonio-Magiiesian  (or  "triple ")  Phosphates.     (Selected  to  show 

various  forms.) 

The  ammonio-7nagmsianpJiosj)hate  (often  but  incorrectly  termed 
"triple  phosphate")  is  the  commonest  variety,  and  it  may 
appear  in  almost  any  urine  which  is  kept  till  it  decomposes, 
as  the  urea  thus  supplies  the  ammonia  for  these  crystals.  The 
crystals  are  usually  prismatic.  They  often  form  on  the  surface, 
appearing  as  a  glittering  scum,  or  the  glittering  prisms  may  be 
seen  on  the  sides  of  the  glass,  or  entangled  in  the  mucous  or 
purulent  sediment.  The  reaction  of  such  urine  is  usually 
alkaline,  but  it  may  be  neutral  or  faintly  acid.  Such  crystals 
are  sometimes  to  be  seen  in  the  urine  as  it  is  passed,  especially 
associated  with  pus,  and  with  an  ammoniacal  odour,  from  the 
decomposition  going  on  within  the  bladder.  The  forms  of  the 
crystals,  although  essentially  prismatic,  undergo  various  altera- 
tions, and  sometimes  they  assume  a  feathery  appearance. 
(See  Fig.  90.) 

Crystallised  phosphate  of  lime  appears  usually  as  stars  or  rods, 
or  as  fan-shaped  crystals,  destitute  of  colour :  other  forms  are 
also  occasionally  met  with.  The  action  of  dilute  acetic  acid  is 
useful  in  distinguishing  them  from  uric  acid  crystals,  when  the 
latter  are  colourless,  as  the  phosphates  are  dissolved  by  this 
acid  and  uric  acid  is  not.     (See  Fig.  91.) 

Amorphous  sediments  of  earthy  phosphates  are  occasionally  met 
with  in  freshly  passed  urine,  apart  from  disease,  giving  the 
urine  a  slightly  milky  appearance :  this  arises  from  an  alka- 
linity of  the  secretion,  due  perhaps  to  the  kind  of  food  or 
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to  some  medicine  taken  immediately  before.  Boiling  the  urine 
(as  in  testing  for  albumen)  often  precipitates  the  earthy  phos- 
phates in  alkaline  or  feebly  acid  urines,  so  that  the  action  of 


Fig.  91. — Crystallised  Phosphate  of  Lime.    (Selected  to  show  various  forms.) 

alkalies  and  heat  on  them  is  exactly  the  reverse  of  what  we 
find  with  urates.  The  sediment  when  unmixed  with  other 
deposits  is  at  once  dissolved  on  the  addition  of  acetic  acid. 

Oxalate  of  Lime  deposits  can  sometimes  be  recognised 
by  the  naked  eye  as  causing  a  very  fine  powdery  sediment 
dusted,  as  it  were,  over  a  delicate  cloud  of  mucus  ("  powdered 


Fig.  92. — Oxalate  of  Lime  Crystals.    (Selected  to  show  various  forms.) 

wig"  deposit).  Such  crystals  are  usually  very  minute,  and 
they  fall  down  from  the  urine  after  the  mucus  has  settled. 
Oxalate  of  lime  sediments  occur  in  acid  urines  and  disappear 
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if  the  urine  be  rendered  alkaline  by  medicines.  The  crystals 
are  octahedral  in  shape,  but  appear  at  times  in  somewhat 
different  forms  .(single  or  double  pyramids).  Occasionally 
they  are  found  in  the  form  of  dumb-bell,  or  ellipsoidal,  or 
reniform  crystals.     (For  the  various  forms  see  Fig.  92.) 

Oxalate  of  lime  crystals  are  sometimes  passed  as  such  from 
the  bladder,  and  indeed  the  dumb-bell  crystals  are  alleged  to 
be  sometimes  formed  within  the  tubules  of  the  kidney ;  but 
oxalate  of  lime  is  usually  crystallised  out  of  the  urine  after 
it  has  passed,  and  the  dimensions  of  the  crystals  can  often 
be  seen  to  be  increased  after  a  time ;  dumb-bells  may  change 
into  octahedral  crystals  by  keeping.  Oxalate  of  lime  is 
insoluble  in  acetic  acid ;  this  is  at  times  useful  in  distinguish- 
ing some  of  the  unusual  forms  from  phosphates.  Aggregations 
of  minute  crystals,  or  microscopic  calculi,  are  sometimes  formed 
of  very  small  dumb-bell  or  pyramidal  crystals. 


Fig.  93. — Cystine.     Hexagonal  tablets  and  prisms  :  from  evaporated  ammoniacal 

solution.     (Roberts.) 

Other  crystalline]  X)EP0SITS  are  occasionally  found  in 
urine.  Carbonate  of  lime  occurs  in  little  balls.  Cystine  is  found 
in  hexagonal  tablets ;  it  is  dissolved  by  ammonia,  and  this  may 
give  on  evaporation  six-sided  tablets  or  prismatic  crystals. 
(See  Fig.   93.)      It   is   a  rare  deposit,   but  is  important  on 
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account  of  its  forming  certain  calculi.  'Tyrosine  occurs  in 
needles.  (See  Fig.  67,  p.  459.)  Cholesterine  is  a  rare  deposit, 
it  occurs  in  scales.  (See  Fig.  71,  p.  474.)  Xanthine  is  also 
extremely  rare. 

The  Clinical  Significance  of  amorphous  and  crystal- 
line DEPOSITS  is  not  so  great  as  that  of  pus,  blood,  and  tube- 
casts. 

Uric  acid  occurring  habitually  as  a  sediment,  or  even  the 
persistence  of  urates  as  a  deposit,  indicates  a  derangement  in 
the  health,  pointing  to  some  error  in  the  digestive  or  hepatic 
functions,  often  having  some  relation  to  the  gouty  diathesis 
(Lithiasis,  Lithsemia).  Very  red  urates  are  so  frequently  asso- 
ciated with  liver  disease  as  to  be  useful  in  directing  attention 
to  this  organ.  Uric  acid  is  often  found  in  cases  of  Bright's 
disease  in  the  acute  stages.  The  occasional  occurrence  of 
urates  on  the  cooling  of  the  urine  has  no  real  importance,  and 
uric  acid  crystals  may  likewise  appear,  at  a  time,  without  any 
special  significance.  It  is  the  habitual  or  excessive  occurrence 
of  these  which  is  important.  They  sometimes  appear  at  the 
crisis  of  fevers,  etc. 

Oxalate  of  lime,  in  like  manner,  when  deposited  habitually 
and  excessively,  and  in  urines  of  high  specific  gravity  loaded 
with  urea,  is  often  found  associated  with  a  train  of  nervous 
and  dyspeptic  symptoms  which  have  been  grouped  together 
and  named  "  oxaluria,"  and  are  supposed  by  some  to  indicate 
an  *^  oxalic  acid  diathesis."  Oxalates  are  frequently  present  in 
the  urine  in  nervous  afi*ections  of  various  kinds.  It  must  be 
understood,  however,  that  a  few  oxalates  frequently  appear  in 
the  urine  apart  from  any  obvious  derangement  of  the  health, 
and  they  occur  habitually  after  eating  rhubarb  and  some  other 
articles  of  diet.  The  uric  acid  and  the  oxalic  acid  diatheses 
seem  to  have  certain  affinities ;  the  former  is  certainly  heredi- 
tary ;  it  seems  to  be  interchangeable  with  the  latter  in  some 
members  of  the  same  family,  and  at  different  periods  of  the 
same  person's  history. 

As  associated  with  signs  and  symptoms  of  renal  or  vesical 
calculus  and  gravel,  the  appearance  of  either  uric  acid  or 
oxalate  of  lime  crystals  is  often  of  great  importance  in 
diagnosis  and  in  guiding  the  treatment.  These  crystals, 
when  associated  with  blood,  tube-casts,  or  pus,  often  point  to 
the  site  and  nature  of  the  illness.  The  hedge-hog  crystals  of 
urate  of  soda  may  likewise  be  sources  of  renal,  vesical,  or 
urethral  irritation,  and  may  give  rise  to  calculus. 
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Crystallised  phosphate  of  lime  has  been  supposed  to  indicate 
the  existence  of  serious  organic  disease  attended  with  waste 
of  tissue  (phthisis,  diabetes,  paralysis).  It  certainly  is  fre- 
quently met  with  in  serious  nervous  affections. 

The  ammonio-magnesian  phosphates  (triple  phosphates)  have 
not  much  significance  unless  when  detected  in  newly  voided 
urine ;  they  then  indicate  that  a  process  of  decomposition  is 
going  on  within  the  bladder  ;  they  may  likewise  indicate  the 
nature  of  vesical  concretions  in  process  of  formation. 

Persistent  deposits  of  the  amorphous  earthy  phosphates  being, 
associated  with  habitual  alkalinity  of  the  urine,  are  not  unfre- 
quently  the  index  of  a  depressed  state  of  health ;  they  may 
also  tend  to  vesical  concretions.  A  similar  remark  applies  to 
carbonate  of  lime. 

Tyrosine  crystals  are  occasionally  found  in  typhus  and  other 
fevers,  and  especially  in  cases  of  acute  yellow  atrophy  of  the 
liver ;  the  urine  usually  requires  to  be  evaporated  down  to 
obtain  these  crystals.  (See  p.  459.)  The  clinical  significance 
of  cystine  is  not  yet  clearly  made  out ;  it  may  form  the  nucleus 
of  a  calculus  ;  although  a  rare  deposit,  it  may  occur  in  various 
members  of  a  family.  Cholesterine  may  be  seen  in  old  hsemor- 
rhagic  or  purulent  accumulations  in  the  kidney. 

SCHEME  OF  SYSTEMATIC   QUALITATIVE  ANALYSIS  OF 
URINARY  CALCULI  (Thudichum). 

Powder  the  calculus.  Heat  a  small  portion  of  the  powder  to  redness 
on  some  platinum  foil,  and  observe  whether  any  residue  is  left  which 
will  not  burn  off. 

A.  In  case  it  leaves  a  fixed  residue,  take  a  small  portion  of  the  original 
calculus,  dissolve  in  concentrated  nitric  acid,  evaporate  to  dryness  on  a 
water  bath  in  a  white  porcelain  evaporating  dish  ;  dip  a  glass  rod  into 
the  strongest  ammonia,  and  bring  it  near  the  residue  in  the  dish,  and 
observe  whether  a  pink  colour  is  produced  or  not.     (*'Murexide  test.") 

I.  A  pink  colour  is  produced,  proving  that  the  calculus  contains  uric 
acid  ;  observe  whether  a  portion  of  the  calculus  melts  on  being  heated. 

a.  It  melts  — 

(1)  And  communicates  a  strong  yellow  colour  to  the  flame  of  a  spirit 
lamp  or  Bunsen  burner  ;  sodium  urate. 

(2)  And  communicates  a  violet  colour  to  the  flame,  giving  the  potas- 
sium spectrum  ;  potassium  urate. 

h.  It  does  not  melt ;  dissolve  the  residue  left  after  ignition  in  a  little 
dilute  hydrochloric  acid,  add  ammonia  till  alkaline,  and  then  ammonium 
carbonate  solution. 

(1)  A  w^hite  precipitate  falls  ;  calcium  urate. 

(2)  No  precipitate :  add  some  hydric  sodic  phosphate  solution ;  a 
white  crystalline  precipitate  falls  ;  magnesium  urate. 

II.  No  pink  colour  is  produced.  Observe  whether  a  portion  of  the 
calculus  melts  on  being  heated  strongly. 
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a.  It  melts  (fusible  calculus).  Treat  the  residue  with  acetic  acid  :  it 
dissolves  ;  add  to  the  solution  ammonia  in  excess  ;  a  white  crystalline 
precipitate  falls  :  ammonlo-rnagnesm'ni  phosphate.  In  case  the  melted 
residue  is  insoluble  in  acetic  acid,  treat  with  hydrochloric  acid  ;  it 
dissolves.  Add  to  the  solution  ammonia  ;  a  white  precipitate  indicates 
calciuvi  phosphate, 

h.  It  does  not  melt ;  moisten  the  residue  with  water  and  test  its 
reaction  with  litmus  paper  ;  it  is  not  alkaline.  Treat  with  hydrochloric 
acid,  it  dissolves  without  effervescence.  Add  to  the  solution  ammonia 
in  excess,  white  precipitate ;  calcium  phosphate.  Treat  the  calculus 
with  acetic  acid  ;  it  does  not  dissolve.  Treat  the  residue  after  heating 
with  acetic  acid,  it  dissolves  with  effervescence  ;  calcium  oxalate.  Treat 
the  original  calculus  with  acetic  acid,  it  dissolves  with  effervescence ; 
calcium,  carbonate. 

B.  The  calculus  on  being  heated  does  not  leave  a  fixed  residue. 
Treat  a  portion  of  the  calculus  with  nitric  acid,  evaporate  and  expose 
to  ammonia  vapour  as  before.     ("  Murexide  test.") 

I.  A  pink  colour  is  developed. 

a.  Mix  a  portion  of  the  powdered  calculus  with  a  little  lime  and 
moisten  with  a  little  water  ;  ammonia  is  evolved  and  a  red  litmus  paper 
suspended  over  the  mass  is  turned  blue  ;  ammonium  urate, 

6.  No  ammonia  ;  uiHc  acid. 

II.  No  pink  colour  is  developed. 

a.  But  the  nitric  acid  solution  turns  yellow  as  it  is  evaporated,  and 
leaves  a  residue  insoluble  in  potassium  carbonate  ;  xanthine. 

h.  The  nitric  acid  solution  turns  dark  brown  and  leaves  a  residue 
soluble  in  ammonia  ;  cystine, 

BILE   IN  UEINE. 

Bile  pigment  can  often  be  recognised  by  the  eye  when 
present  in  any  quantity.  Moreover,  when  testing  for  albu- 
men by  nitric  acid,  the  peculiar  greenish  reaction  produced  by 
bile  usually  attracts  attention  ;  indeed  bile  in  the  urine  may 
be  tested  for  by  using  nitric  acid  by  the  *' contact  method" 
when  a  play  of  colours  and  a  green  ring  appears  (Gmelin's 
test) :  dilution  of  the  nitric  acid  with  three  volumes  of  water 
rather  favours  the  distinctness  with  which  the  green  reaction 
is  brought  out.  Another  way  of  applying  this  test  with  nitric 
acid  consists  in  placing  a  drop  or  two  of  urine  and  a  drop  or 
two  of  strong  nitric  acid  on  adjacent  parts  of  a  white  plate,  and 
allowing  the  one  to  run  into  the  other.  The  commingling  of 
the  fluids  should  be  closely  watched  in  good  daylight,  when  a 
beautiful  play  of  colours  is  observed — including  brown,  green, 
blue,  violet,  red,  and  yellow.  Or  a  little  acid  may  be  dropped 
into  the  midst  of  some  urine  placed  on  a  plate,  or  on  a  white 
sheet  of  note  paper,  when  a  similar  reaction  occurs. 

The  iodine  test  is  also  useful  (Mar^chal's  test)  :  it  likewise 
develops  a  green  reaction.     Two  or  three  drops  of  the  tincture 
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of  iodine  of  the  British  Pharmacopoeia  cautiously  floated  on  to 
the  surface  of  the  bilious  urine  in  a  test  tube,  by  means  of  a 
pipette,  bring  out  the  green  colour.  If  the  urine  be  very 
highly  coloured  it  may  be  diluted  with  water  beforehand. 
The  tincture  of  iodine  may  also  be  diluted  with  two  volumes 
of  rectified  spirit,  as  too  much  iodine  impairs  the  distinctness 
of  the  green  colour.  These  tests  apply  only  to  bile  pigment, 
Khubarb,  santonine,  and  senna  impart  a  colour  to  the  urine 
somewhat  resembling  the  tinge  of  bile  ;  the  addition  of  liquor 
potassse  converts  this  into  a  fine  red  colour.     (Compare  p.  483.) 

A  test  for  the  biliary  acids  and  salts  has  been  introduced  by 
Pettenkofer  with  sugar  and  sulphuric  acid,  but  it  does  not  give 
reliable  results  as  applied  to  a  complex  fluid  like  the  urine,  and 
so  has  not  been  found  of  much  clinical  value. 

Of  late  an  acidulated  antiseptic  solution  of  artificial  peptones 
has  been  proposed  by  Dr.  Oliver  as  a  test  for  the  bile  acids  or 
bile  salts.  For  the  details  and  precautions  to  be  observed  the 
reader  is  referred  to  Dr.  Oliver's  work. 

The  Clinical  Significance  of  Bile  in  the  Urine  corresponds  with 
that  of  Jaundice.  (See  p.  453.)  Its  presence  or  absence 
assists  in  the  diff'erentiation  of  discolorations  of  the  skin  or  of 
the  conjunctiva  due  to  other  causes.  It  likewise  seems 
occasionally  to  indicate  an  incipient  jaundice  before  the 
tissues  generally  are  aff*ected,  and  its  disappearance  from  the 
urine  sometimes  aff'ords  evidence  that  the  attack  is  passing  off, 
although  the  jaundice  elsewhere  may  still  remain  very  visible. 
The  presence  of  bile  pigment  may  serve  to  explain,  so  far,  the 
existence  of  tube-casts  in  urine,  as  already  noticed,  under  the 
heading  of  Tube-Casts,  or,  at  least,  to  give  their  presence  a 
less  serious  significance.     (See  p.  520.) 

CHLORIDES. 

Chlorides  are  always  present  abundantly  in  normal  urine. 
They  are  often  diminished,  or  almost  suppressed,  in  several 
febrile  diseases,  especially  in  pneumonia.  (Compare  table,  p. 
365).  The  quantity  may  be  roughly  determined  by  adding  a 
little  of  a  strong  solution  of  nitrate  of  silver  to  the  urine,  a  few 
drops  of  strong  nitric  acid  having  been  added  previously. 
The  denseness  of  the  precipitate,  or  its  relative  abundance 
when  the  sediment  falls  down,  serves  to  indicate  the  quantity ; 
a  sample  of  normal  urine,  treated  in  the  same  way,  may  be 
used  as  a  basis  of  comparison.     This  precipitate  of  the  chloride 
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of  silver  (insoluble  in  nitric  acid)  is  soluble  in  ammonia. 
Albumen,  if  present,  must  be  separated  before  testing  for 
chlorides,  as  it  also  is  thrown  down  by  nitrate  of  silver.  Of 
course  an  accurate  quantitative  estimation  can  be  made  by  the 
usual  volumetric  methods  if  desired. 


THE   ESTIMATION   OF   UREA. 

An  estimation  of  the  quantity  of  urea  excreted  affords  valu- 
able data  in  certain  physiological  and  pathological  inquiries. 
It  has  been  made  out,  however,  that  the  quantity  of  nitrogen 
eliminated  by  the  urine  depends  more  on  the  quantity  taken 
in  as  food  than  on  anything  else,  so  that  if  we  aim  at  scientific 
precision,  an  analysis  of  the  food  taken  is  almost  required  to 
give  value  to  the  quantitative  analysis  of  the  urea.  Albumen, 
if  present,  should  be  separated  by  boiling  and  filtration  before 
beginning  the  estimation  of  the  urea.  The  natural  excretion 
of  urea  may  be  quoted  roughly  at  500  grains  per  day  for  a 
male  adult,  or  3|  grains  per  pound  weight  of  his  body  (33 'IS 
grammes  :  or  -500  gramme  per  1  kilo,  of  body-weight). 

The  specific  gravity  of  the  urine  (in  the  absence  of  sugar) 
usually  gives  a  fair  indication  of  the  quantity  of  urea  being 
excreted  :  the  percentage  varies  but  is  about  2*5  in  normal 
urine.  Occasionally,  by  the  rapid  crystallisation  of  nitrate  of 
urea,  on  the  addition  of  nitric  acid  to  the  cold  urine,  we  have 
evidence  of  its  presence  in  excess.  For  very  accurate  results, 
probably  the  best  plan  is  to  determine  the  total  nitrogen  by 
the  ordinary  processes  followed  by  chemists  in  an  ultimate 
organic  analysis ;  but  this,  of  course,  is  not  available  in  clinical 
practice. 

Two  volumetric  processes  for  the  estimation  of  urea  are 
employed,  both  of  which  afford  moderately  accurate  results. 

Liebig's  Method  is  based  on  the  principle  of  the  precipitability  of 
urea  by  mercuric  nitrate,  and  further,  on  the  circumstance  that  the 
white  precipitate  thereby  produced  is  not  decomposed,  and  therefore 
not  turned  yellow  by  carbonate  of  sodium.  (This  yellow  colour  results 
from  the  formation  of  oxide  of  mercury,  or  basic  nitrate  of  mercury,  or 
carbonate  of  mercury. )  It  is  necessary  also  to  separate  from  the  urine, 
before  operating  on  it,  the  phosphates  and  sulphates,  so  that  the  urine 
requires  first  to  be  prepared  by  treating  it  with  baryta-water  and  a 
solution  of  nitrate  of  barium.  A  further  preliminary  proceeding  con- 
sists in  determining  the  quantity  of  chloride  of  sodium  present,  as  the 
reaction  does  not  occur  till  the  whole  of  the  chloride  of  sodium  is 
decomposed  and  converted  into  nitrate  of  sodium.     This  may  be  esti- 
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mated  by  noticing  the  amount  of  mercurial  solution  added  from  the 
burette  before  the  white  precipitate  begins  to  appear  ;  or  the  amount 
may  be  determined  more  accurately  by  precipitation  with  silver.  A 
further  difficulty  arises  from  the  fact  that  this  mercury  process  is  only 
accurate  when  the  proportion  of  the  urea  in  solution  amounts  to  two 
per  cent,  so  that  an  allowance  must  be  made  in  carrying  out  the  process 
when  the  results  indicate  that  more  or  less  than  this  amount  is  actually 
present. 

It  is  somewhat  difficult  to  prepare  accurately  in  its  proper  strength 
the  solution  of  mercuric  nitrate  ;  indeed,  the  most  satisfactory  way  is  to 
dilute  a  solution  of  pure  mercuric  nitrate  so  as  to  correspond  with  a 
definite  quantity  of  urea  when  this  has  been  ascertained  by  precipita- 
tion from  a  pure  solution  of  urea  in  water.  The  solution  may  also  be 
purchased  from  certain  makers. 

Details  of  Liebig's  Method. — (Dr.  Michael  Foster,  Watts'  Diction- 
ary of  Chemistry,  *' Urine,"  Vol.  V.,  p.  966.  London,  1874.)  ''Pre- 
pared urine  (if  albumen  be  present  it  must  be  separated  by  boiling, 
some  urea  will  probably  be  lost).  Two  volumes  of  urine  are  mixed  with 
one  volume  of  a  *  baryta  mixture  '  (consisting  of  two  volumes  of  baryta- 
water  to  one  volume  of  a  solution  of  barium  nitrate,  both  saturated  in 
the  cold),  and  filtered.  —  Urea-,sohttion  :  2  grammes  of  pure  urea  are  dis- 
solved in  water  and  the  solution  diluted  to  100  c.c. — Mercurial  solution: 
a  concentrated  solution  of  pure  mercuric  nitrate  is  diluted  with  four 
times  its  bulk  of  water.  10  c.c.  of  the  urea  solution  are  measured  into 
a  beaker,  and  the  mercurial  solution  is  slowly  added  from  a  burette  as 
long  as  any  precipitation  takes  place  ;  a  drop  of  the  mixture  is  then  let 
fall  by  a  glass  rod  into  a  drop  of  a  solution  of  sodic  carbonate  (say  about 
20  grains  to  ounce)  placed  in  a  watch  glass,  or  on  a  glass  plate,  over 
some  black  surface.  If  the  precipitate  which  occurs  on  the  mingling  of 
the  two  drops  does  not  become  in  a  few  seconds  distinctly  yellow,  more 
of  the  mercurial  solution  must  be  added  to  the  mixture  in  the  beaker 
and  the  trial  made  again.  As  soon  as  a  distinct  yellow  colour  appears 
(the  shade  being  noticed  by  the  observer  in  order  to  guide  him  after- 
wards), the  trial  drops  are  returned  into  the  beaker,  and  a  little  of  the 
soda-solution  added  until  the  mixture  is  only  faintly  acid.  A  drop  is 
then  again  to  be  tried  with  the  soda-solution,  and  if  the  yellow  colour 
does  not  show  itself,  a  small  quantity  of  the  mercurial  solution  must 
still  be  added  to  the  mixture  in  the  beaker  and  the  trial  made  again. 
When  the  yellow  colour  has  been  thus  obtained,  the  total  quantity  of 
mercurial  solution  used  is  read  off :  it  corresponds  to  '2  gramme  urea. 
The  mercurial  solution  itself  is  then  diluted  according  to  these  results, 
so  that  20  c.c.  of  it  correspond  to  10  grammes  of  the  urea  solution,  ^.e., 
so  that  10  c.c.  correspond  to  '1  gramme  urea.  It  is  well  not  to  add,  at 
once,  the  whole  of  the  water  required,  but  to  stop  a  little  short  of  that 
and  titrate  again,  since  practically  the  degree  of  dilution  required  is 
rather  less  than  that  suggested  by  calculation. 

''  Method.  Of  the  prepared  urine  15  c.c.  (corresponding  to  10  c.c.  of 
the  original  urine)  are  poured  out  into  a  beaker  or  flask,  and  the  mercu- 
rial solution  is  added  until  the  yellow  reaction,  as  described  above,  is 
obtained  ;  the  mixture  is  also  in  the  same  way  reduced  in  acidity  and 
trial  made  again.  The  quantity  of  mercurial  solution  used  will  give 
the  amount  of  urea  in  the  10  c.c.  of  urine.  Unfortunately  the  reac- 
tion is  exact  only  for  fluids  containing  2  per  cent,  of  urea  ;  its  appear- 


ESTIMATION  OF  UREA.  539 

ance  is  premature  when  more,  and  is  delayed  when  less  than  that  per- 
centage is  present.  If  the  prepared  urine  contains  an  excess  of  urea, 
double  its  volume  of  the  mercurial  solution  will  have  been  used  and  yet 
no  reaction  set  in.  Hence  if,  on  arriving  at  this  point,  1  c.c.  of  dis- 
tilled water  be  added  to  the  mixture  for  every  additional  2  c.c.  of  the 
mercurial  solution  employed,  the  proportion  of  urea  will  be  maintained 
at  2  per  cent,  and  the  final  result  will  be  correct.  Thus  if,  after  the 
addition  of  80  c.c.  of  the  mercurial  solution  to  15  c.c.  of  the  prepared 
urine  the  reaction  is  not  seen,  1  c.c.  of  distilled  water  is  added  and  the 
process  continued.  Supposing  the  reaction  finally  sets  in  when  10  c.c. 
more,  or  40  c.c.  in  all,  of  the  mercurial  solution  have  been  used,  the 
5  c.c.  of  distilled  water,  which  have  been  also  added,  will  bring  up  the 
original  15  c.c.  of  urine  to  20  c.c;  the  40  c.c.  of  mercurial  solution  will 
have  been  employed  on  a  fluid  containing  2  per  cent,  of  urea. 

*'If  the  prepared  urine  contains  less  than  2  per  cent  of  urea  an 
approximate  correction  may  be  made  by  subtracting  '1  c.c.  from  every 
5  c.c.  of  the  mercurial  solution  that  is  run  short  of  the  normal  30  c.c. 
Thus,  if  with  15  c.c.  of  prepared  urine  the  yellow  colour  is  struck  on 
using  20  c.c.  of  the  mercurial  solution,  '2  c.c.  (30  -  20  =  5  x  2)  are 
deducted,  and  therefore  19*8  c.c.  taken  as  the  correct  result.  A  further 
correction  must  be  made  for  chloride  of  sodium,  the  presence  of  which 
delays  the  reaction.  We  may  make  an  approximate  correction  by 
deducting  from  the  quantity  of  mercurial  solution  employed  1*5  c.c. — 
2*5  c.c,  according  to  the  quantity  of  chloride  of  sodium  present.  Or 
we  may  first  remove  the  chloride.  To  15  c.c.  of  prepared  urine  one  or 
two  drops  of  solution  of  neutral  chromate  of  potash  are  added,  and  a 
solution  of  nitrate  of  silver  dropped  in  from  a  burette,  until  the  appear- 
ance of  the  red  chromate  of  silver  indicates  that  the  whole  of  the 
chloride  has  been  thrown  down  ;  the  mercurial  solution  can  then  be  at 
once  used  without  removing  the  silver  precipitate.  The  reduction  in 
the  percentage  of  urea  by  the  addition  of  the  silver  solution  must  of 
course  be  taken  into  account.  Or  two  portions  of  prepared  urine  may 
be  taken  of  15  c.c  each.  One  is  neutralised  with  nitric  acid,  the  mer- 
curial solution  added,  and  the  point  marked  at  which  a  permanent 
precipitate  (a  distinct  cloud,  not  a  mere  opalescence)  is  produced.  The 
other  is  titrated  in  the  usual  way.  The  number  of  c.c  employed  in  the 
latter,  minus  those  employed  in  the  former  operation,  will  give  the  real 
quantity  of  urea. 

"It  must  be  remembered  that  other  nitrogenous  bodies,  creatinine, 
allantoin,  etc.,  are  precipitated  by  the  mercurial  solution  in  the  same 
way  as  urea." 

Hypo-chlorite  of  Sodium  process  for  estimation  of  urea. — 
This  process,  introduced  by  Davy,  has  been  made  available  in  clinical 
work  by  the  introduction  of  various  instruments,  the  best  known  of 
which  is  by  Squibb  of  New  York,  to  which  attention  has  been  called 
in  this  country  by  Mr.  Martindale,  10  New  Cavendish  Street,  London, 
who  supplies  the  apparatus.  This  method  has  been  to  a  great  extent 
superseded  by  the  analogous  Hypo-bromite  process. 

Hypo-bromite  of  Sodium  process  for  estimation  of  urea. — This 
process  has  been  adapted  to  clinical  work  by  Esbach  of  Paris,  and  a 
great  many  modifications  by  himself  and  others  have  been  introduced 
to  facilitate  the  operation.  The  following  is  a  description  of  Apjohn's 
method  {Chemical  News^  Jany.  22,  1875),  which  is  the  one  figured  in  the 
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text.  The  process  consists  in  estimating  the  quantity  of  nitrogen  given 
off  when  a  solution  of  urea  is  mixed  with  a  hypo-bromite  solution. 
This  last-named  solution  is  very  readily  changed  by  keeping,  and  so 


Fig.  94.- 


-Apjolm's  apparatus  for  the  estimation  of  Urea  by  the 
hypo-bromite  of  sodiumi  solution. 


must  be  made  fresh.  It  is  composed  of  100  grammes  of  caustic  soda, 
250  c.c.  of  water,  and  25  c.c.  of  bromine,  all  shaken  up  together.  (Of 
course  the  soda  solution  can  be  kept  and  the  bromine  added  in  proper 
proportion  when  wanted,  so  as  to  be  used  fresh.)  The  instruments  are 
such  as  may  be  found  in  any  laboratory  ;  they  are :  (1)  A  glass  measur- 
ing tube  of  about  a  foot  in  length,  drawn  out  at  the  end,  which  will  be 
uppermost  when  the  tube  is  used,  like  a  Mohr's  burette,  and  subdivided 
into  30  parts  of  equal  capacity,  the  aggregate  volume  of  which  is  55  c.c. 
(2)  A  small  wide-mouthed  gas  bottle  of  about  60  c.c.  capacity.  (3)  A 
short  test-tube  of  about  10  c.c.  capacity,  of  such  a  height  that  when 
introduced  into  the  gas  bottle  it  will  stand  within  it  in  a  slightly 
inclined  position.     (See  Fig.  94.) 

The  following  are  the  arrangements  for  combining  the  apparatus  and 
working  an  experiment  : — The  graduated  tube,  held  in  a  clamp  attached 
to  a  retort  stand,  is  depressed  into  a  glass  cylinder,  nearly  filled  with 
water  until  the  zero  mark,  which  is  near  the  upper  end,  exactly  coin- 
cides with  the  surface  of  the  water.  Fifteen  c.c.  of  the  hypo-bromite 
solution  having  been  poured  into  the  flask,  the  test-tube  containing 
the  urine  is  introduced  by  means  of  forceps,  care  being  taken  that  none 
of  its  contents  shall  spill  into  the  hypo-bromite.  The  tiask  is  now  closed 
with  a  very  accurately  fitting  india-rubber  stopper,  perforated  with  a 
hole  in  which  is  inserted  a  short  piece  of  glass  tubing  open  at  both  ends, 
and  is  then  connected  with  the  measuring  tube  by  means  of  a  piece  of 
elastic  tubing.  It  is  now  inclined  so  as  to  allow  the  urine  to  mix  with 
the  hypo-bromite.  Effervescence  at  once  commences,  and  as  it  proceeds 
the  measuring  tube  is  gradually  raised  so  as  to  relieve  the  disengaged 
nitrogen  from  the  hydrostatic  pressure.  The  flask  is  shaken  a  few 
times,  and  when  the  reaction  is  completely  over  the  apparatus  is  left  for 
a  few  minutes  until  it  has  acquired  the  temperature  of  the  room  in  which 
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the  experiment  is  performed.  Another  exact  levelling  of  the  measuring 
tube  is  made  and  the  number  of  the  division  corresponding  to  the 
volume  of  the  developed  nitrogen  is  read  off.  Fifty-five  c.c.  of  the 
nitrogen  correspond  to  0*15  gramme  of  urea,  so  that  a  single  division 
corresponds  to  *005  gramme  of  urea.  If,  therefore,  we  use  5  c.c.  of 
urine,  each  measure  of  the  nitrogen  evolved  will  correspond  to  0*1  per 
cent,  of  urea  (or  0*44  grain  per  fluid  ounce). 

Variations  occur  of  course  in  the  measured  gas  from  the  effect  of 
changes  in  the  temperature  and  barometric  pressure,  but  the  advocates 
of  this  method  allege  that  these  are  inconsiderable  in  ordinary  clinical 
work.  Other  nitrogenous  principles  are  also  included  with  the  urea  in 
the  estimation  by  this  method.  Albumen  if  present  must  be  separated 
beforehand. 

Of  course  the  total  urine  passed  must  be  known  in  order  to  estimate 
the  total  amount  of  urea  excreted. 

Various  other  forms  of  apparatus  have  been  devised  by  Russell  and 
West,  Dupre,  and  others  ;  of  these,  perhaps,  Gerrard's  is  the  most  com- 
pact, made  and  sold  by  Gibbs,  Cuxson,  &  Co. ,  Wednesbury. 


COMPLAINTS  BY  PATIENTS  REGARDING  URINARY 
SYMPTOMS,  Etc. 

Patients  sometimes  call  attention  to  alterations  in  the 
appearance  of  their  urine,  of  which  it  is  important  to  be 
able  to  form  some  judgment.  In  the  section  on  the  ^' Naked 
eye  appearances  of  Urine  "  these  have  been  considered.  (See 
p.  486.) 

Frequency  and  pain  in  micturition,  separately  or  combined,  are 
often  complained  of  by  patients,  either  with  or  without  the 
consciousness  of  some  connection  between  these  symptoms  and 
other  urinary  disorders.  The  student  of  clinical  medicine 
must  never  forget  that  these  are  important  symptoms  of 
surgical  as  well  as  medical  diseases. 

Frequencij  in  micturition  may  be  due  to  any  inflammatory 
disease  of  the  urethra,  prostate  and  bladder.  In  addition  to 
cystitis,  tumour  of  the  bladder  may  give  rise  to  this  symptom. 
It  occurs  in  many  cases  of  pyelitis  and  renal  calculus,  especially 
when  the  stone  is  making  its  way  down  the  ureter.  In  cases 
of  calculus,  whether  in  the  kidney  or  bladder,  this  symptom  is 
apt  to  be  aggravated  by  movement  and  jolting.  Frequent 
micturition  is  very  common  in  men  about  60  years  of  age 
affected  with  senile  enlargement  of  the  prostate,  and  it  occurs 
specially  in  their  case  during  the  night  or  on  rising  from  bed. 
It  is  apt  to  become  associated  with  retention,  some  **  residual 
urine  "  remaining  in  the  bladder,  after  the  patient  supposed  he 
had  emptied  it ;  and  this  may  overflow  during  the  night,  wetting 
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the  clothes.     Frequency  of  micturition  often  occurs  in  stricture, 
although  this  disease  may  exist  without  it. 

In  women,  in  addition  to  vesical  and  renal  disorders,  fre- 
quency of  micturition  occurs  from  irritation  and  displacement 
of  the  womb,  and  may  be  found  both  in  the  early  and  late 
stages  of  pregnancy.  Increased  frequency  in  micturition  may 
be  symptomatic  of  disease  or  irritability  of  the  urinary  organs, 
but  in  other  cases,  it  is  often  of  value  in  calling  attention  to, 
or  marking  the  date  of,  an  actual  increase  in  the  secretion  of 
urine,  as  in  diabetes,  and  in  certain  forms  of  chronic  renal 
disease.  In  the  early  stage  of  both  of  these,  the  patient  ma}' 
find  that  he  has  begun  to  get  up  at  night  to  pass  water,  and 
although  he  may  attribute  this  to  his  being  thirsty,  and  to  his 
drinking  more  water  than  usual,  the  thirst  and  the  increased 
urine  may  be  due  to  the  same  cause. 

Frequency  and  pain  in  micturition  occur  in  cases  of  strangury, 
both  being  often  extreme  in  their  character :  with  this,  the 
urine  is  bloody  and  usually  very  scanty :  the  common  cause  is 
the  influence  of  cantharides  applied  to  the  skin,  and  absorbed 
usually  at  raw  or  tender  spots,  very  likely  due  to  previous 
applications.  Cantharides  given  internally  may  do  the  same, 
and  turpentine,  and  some  other  drugs. 

Frequency  and  pain  in  micturition  may  also  occur  in  acute 
nephritis,  the  pain  being  partly  in  the  loins  and  partly  in  the 
passages.  In  cystitis,  and  especially  in  irritation  of  the 
bladder  from  a  calculus,  both  symptoms  occur;  the  situation  of 
the  pain  will  be  referred  to  shortl}^  In  cases  of  calculus  in 
the  pelvis  of  the  kidney,  and  especially  during  its  passage  down 
the  ureter,  pain  and  frequency  are  often  extreme ;  the  pain 
may  be  in  the  loin  of  the  side  affected,  or  may  shoot  down  the 
groin  or  into  the  urethra,  or  dart  into  the  testicle  on  the  side 
involved ;  indeed  the  whole  of  these  may  be  combined.  When 
the  calculus  enters  the  bladder,  there  may  be  complete  relief 
to  the  agonising  pain  ;  or  in  other  cases,  its  presence  there  may 
set  up  vesical  irritation,  straining,  and  frequent  urination  till 
its  expulsion.  Gritty  matters,  gravel,  or  small  calculi  may 
cause  much  pain  in  the  urethra  during  their  passage.  Pain  and 
a  sense  of  scalding  in  passing  water  are  often  complained  of  in 
febrile  states,  without  any  frequency :  this  is  owing  apparently  to 
highly  acid  and  concentrated  urine.  In  gonorrhoea,  scalding 
sensations  in  passing  water  are  habitual,  and  frequency  is 
often  present  also.  In  women,  painful  micturition  is  not  un- 
frequently  due  to  small  vascular  growths  at  the  margin  of  the 
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meatus  urinarius,  and  occasionally  to  prolapse  of  the  urethra 
itself ;  this  cause  is  very  apt  to  escape  attention  as  the  situation 
of  the  growths  makes  it  a  matter  of  delicacy  to  examine  the 
parts  thoroughly. 

Pain  connected  with  urinary  disease  may  often  be  combined 
with  frequency  of  micturition,  but  not  necessarily  so,  and  when 
both  are  present  in  the  case  they  may  not  always  go  together 
at  the  same  time.  In  calculous  affections  of  the  bladder,  the 
pain  is  felt  at  the  end  of  micturition  chiefly,  at  the  end  of  the 
penis,  about  the  base  of  the  glans  :  the  pain  is  increased  by 
movement  and  jolting.  In  cystitis,  the  pain  is  worst  before 
micturition,  and  is  felt  chiefly  above  the  pubes :  when  the 
cystitis  is  acute,  it  is  felt  in  the  perineum  also ;  when  com- 
bined with  prostatitis,  pain  is  felt  near  the  point  of  the  penis. 
In  prostatitis,  the  pain  and  its  situation  may  resemble  that  of 
vesical  calculus.  In  enlargement  of  the  prostate,  there  may  be 
pain  from  concurrent  cystitis,  but,  apart  from  this,  the  pain  is 
that  of  distension,  often  reheved  when  the  bladder  is  partially 
emptied ;  it  is  often  felt  as  a  spasm  above  the  pubes,  or  deep  in 
the  perineum.  In  renal  calculus,  the  pain  is  usually  unilateral, 
and  worst  about  the  loin,  which  is  often  tender  to  the  touch  : 
it  may  be  more  in  the  region  of  the  sacrum  or  above  it.  It 
may  shoot  down  to  the  groin,  as  already  mentioned  in  connec- 
tion with  frequency  of  micturition  :  it  sometimes  simulates  the 
presence  of  stone  in  the  bladder.  Distension  of  the  kidney 
with  pus,  apart  from  calculus,  or  with  tubercular  deposits,  gives 
rise  to  similar  symptoms. 

In  children,  pain  in  the  kidneys  from  small  uric  acid  con- 
cretions are  probably  frequent  causes  of  their  violent  scream- 
ing. In  male  children  the  pain  in  micturition  may  be  due  to 
the  irritation  of  a  phimosis.  Fissure  of  the  anus,  and  other 
affections  of  the  rectum,  or  disease  in  its  neighbourhood,  often 
give  rise  to  pain  in  passing  water.  These  various  causes  may 
have  to  be  considered  and  decided  on  by  an  ocular,  or  surgical, 
or  instrumental  examination  of  the  meatus,  the  urethra,  the 
bladder,  the  womb,  or  the  rectum.  Not  unfrequently  the 
presence  of  blood  in  the  urine,  its  colour  and  the  manner  of  its 
coming,  whether  diffused  in  the  urine  or  appearing  as  a  few 
drops  at  the  end  of  micturition,  may  assist  the  diagnosis.  The 
presence  of  pus  likewise  in  the  urine,  and  the  character  and 
situation  of  the  pain,  are  of  great  value  in  the  study  of  such 
cases.  The  crystalline  deposits  in  the  urine  may  also  guide  us. 
(See  Pus,  Blood  and  Crystalline  Deposits,  pp.  513,  507,  533.) 
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Involuntary  micturition  in  elderly  male  patients  often  depends 
on  an  overflow  from  a  chronically  distended  bladder;  in 
children  it  is  usually  due  to  spasm  (see  p.  229) ;  and  of  course 
it  may  depend,  in  both,  on  paralysis.     (See  pp.  227-230.) 

Sir  Henry  Thompson  ("Clinical  Lectures,"  1888)  recommends  the 
following  questions  to  be  put  in  the  case  of  patients  with  urinary  com- 
plaints: — (I)  "Have  you  any,  and,  if  any,  what  frequency  in  passing 
water?  ...  Whether  frequency  is  manifested  more  by  night  or  by  day, 
during  rest  of  the  body,  or  during  movement  ;  or  if  there  is  any  other 
circumstance  which  may  thus  affect  the  function." 

(2)  "  Whether  there  is  pain  in  passing  urine  ;  and  if  so,  whether 
before,  during,  or  after  the  act ;  what  is  its  character — acutely  smart- 
ing, dull,  evanescent,  or  continuous  ;  also  what  is  the  precise  seat  of 
the  pain — in  the  penis,  above  the  pubes,  or  elsewhere  ?  Inquire  also  if 
pain  is  felt  at  other  times,  and  if  produced  or  aggravated  by  quick 
movement  of  the  body." 

(3)  "The  character  of  the  stream  is  to  be  observed,  whether  it  is 
small  or  full,  twisted  or  irregular  in  form,  feeble  or  forcible,  continuous 
or  the  reverse,  issuing  in  part  or  wholly  by  fistulous  channels. " 

(4)  "Is  the  character  of  the  urine  altered  in  appearance,  in  odour  or 
otherwise  ?  Is  it  turbid  or  clear?  .  .  Does  it  vary  much  in  quantity  ?  ... 
Are  the  normal  constituents  large  or  the  reverse  ?  or  are  there  any 
unnatural  elements  present,  as  albumen,  sugar,  etc.  ?  What  inorganic 
deposits,  crystalline  or  other,  are  met  with,  and  what  organic  materials 
are  found  as  regular  or  occasional  deposits  in  the  urine?" 

(5)  "  Whether  blood  has  been  passed  in  any  way  with  the  urine  ; 
and,  if  so,  whether  it  appeared  of  a  bright  red  tint,  or  of  a  brownish 
hue  ;  whether  the  blood  is  chiefly  passed  at  the  end  or  at  the  beginning 
of  making  water,  or  only  appears  with  the  last  effort  to  empty  the 
bladder  ;  or,  lastly,  whether  it  issues  independently  of  micturition  alto- 
gether." 

(6)  "Inquire  for  the  presence  of  pain  in  the  back,  loins  and  hips,  per- 
manent or  transient,  and  for  the  occurrence  of  periodical  attacks  of 
severe  pain  there,  obviously  renal." 
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Organs,"  8th  edition,  London,  1888. — Morris,  "Surgical  Diseases  of  the 
Kidney,"  London,  1886. — Newman  (D.),  "On  the  diseases  of  the  kidney 
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Testing  for  Albumen  and  Sugar  in  the  Urine,''  London,  1884. — Oliver  (G.), 
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CHAPTER  XIV. 

SYMPTOMS  CONNECTED  WITH  THE  MALE 
GENERATIVE  ORGANS. 

DISTURBANCES  of  the  generative  organs  in  the  male 
come,  for  the  most  part,  under  the  notice  of  surgeons, 
and  reference  must  be  made  to  surgical  treatises  or  to  special 
works  for  details  on  this  subject.  Complaints,  however,  are 
sometimes  made  to  physicians  also,  concerning  impaired  or 
disordered  functions  in  these  parts,  and  various  nervous 
diseases  arise  from  sexual  excesses  and  abuses.  The  chief 
complaints  met  with  in  medical  practice  are  connected  with 
impotence,  seminal  discharges,  and  masturbation. 

Impotence  supervenes  in  the  course  of  paralysis,  occasionally 
from  cerebral  lesions,  but  more  notably  in  those  forms  of 
spinal  paralysis  which  involve  the  bladder  and  rectum.  Its 
occurrence  in  such  cases  is  not  due  directly  to  sexual  excesses, 
even  although  the  paralysis  on  which  it  depends  may  have 
been  brought  about  in  this  way.  Premature  impotence,  how- 
ever, apart  from  other  paralysis,  is  apt  to  arise  at  a  com- 
paratively early  age  in  those  who  have  erred  in  this  respect. 
In  locomotor  ataxy  there  is  sometimes  an  impairment  of  this 
function ;  it  has  been  alleged  that  this  disease  differs  from 
other  forms  of  spinal  paralytic  disease  in  this  respect,  and  that 
there  may  be  even  an  excessive  aptitude  for  frequent  indul- 
gence ;  this,  however,  seems  to  have  been  greatl}^  overstated, 
although  it  may  be  an  early  symptom  in  a  few  cases.  Loco- 
motor ataxy  seems  to  arise  sometimes  from  sexual  excess  in  the 
case  of  men,  but  syphilis  is  a  more  frequent  cause. 

Various  debilitating  diseases,  diabetes  for  example,  are 
characterised  by  impotence  as  part,  apparently,  of  the  general 
debility.  This  is  much  less  marked,  or  notably  absent,  in  some 
other  exhausting  diseases,  and  especially  in  phthisis. 
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Impotence  is  sometimes  imagined  or  dreaded  by  patients 
without  there  being  any  good  grounds  for  the  opinion ;  and 
the  idea  may  seize  possession  of  the  mind  in  such  a  form  as 
to  constitute  a  species  of  insanity.  Prolonged  brooding  on 
such  subjects,  and  the  reading  of  quackish  dissertations  on  the 
consequences  of  masturbation,  etc.,  are  apt  in  certain  minds  to 
foster  the  delusion  and  to  upset  the  calmness  of  reason.  If 
the  organs  seem  sound  on  examination,  and  if  there  continue 
to  be  indications  of  functional  activity  in  them,  we  can  reassure 
our  patients.  Points  of  importance  in  the  character  of  the 
impotence,  such  as  the  following,  have  sometimes  to  be  deter- 
mined in  view  of  the  treatment: — The  absence  of  sexual 
desire  :  more  or  less  anaesthesia  of  the  glans  penis  :  imperfection 
or  weakness  in  the  erection,  from  defect  in  the  muscles  con- 
cerned, or  from  other  causes  :   premature  emission. 

Priapism  (excessive  or  permanent  erection)  is  an  occasional 
symptom  in  spinal  paralysis,  and  in  myelitis  especially,  but  no 
indications  of  special  value  can  be  drawn  from  its  presence. 
It  has  been  specially  noted  in  cases  of  injury  to  the  cervical 
and  lumbar  regions  of  the  spine.  It  has  been  reported  to  occur 
at  times  in  cerebral  cases  also. 

Masturbation  is  credited  with  the  production  of  an  untold 
number  of  ills,  both  bodily  and  mental.  While  the  practice  is 
highly  pernicious,  especially  if  long  continued  and  frequently 
repeated,  it  is  probable  that  its  influence  has  been  overstated, 
especially  in  connection  with  the  causation  of  insanity,  although, 
no  doubt,  it  sometimes  leads  to  mental  disorder.  (See  p.  319.) 
The  possibility  of  excessive,  or  incontrollable  masturbation, 
like  excessive  drunkenness,  being  sometimes  due  to  the  insane 
tendency  of  the  patient,  instead  of  the  cause  of  the  insanity, 
must  be  borne  in  mind.  The  frequent  practice  of  masturbation, 
however,  may  produce  various  nervous  diseases,  just  as  we  find 
that  excessive  sexual  indulgence,  even  in  the  married  state, 
may  do  so ;  and  the  great  frequency  of  the  opportunities  pre- 
sented to  the  masturbator  in  gratifying  his  desire,  accounts 
probably  for  part  of  the  special  evils  which  arise  in  his  case. 
Excess  in  venery  which  is  often  carried  to  an  extreme  by  some 
who  are  newly  married,  and  occasionally  continued  by  them  to 
an  unreasonable  extent,  may  give  rise  to  palpitations,  pulsation 
in  the  epigastrium,  debility,  dilatation  of  the  pupils,  and  ner- 
vousness in  various  forms ;  among  the  more  serious  forms  of 
disorder,  due  to  the  various  forms  of  excess,  may  be  named 
spinal  paralysis,  locomotor  ataxy,  and  convulsions.     Mental 
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disorder  is  supposed  to  arise  at  times  from  this  cause.     (See 
p.  319.) 

It  should  be  remembered,  in  presence  of  anomalous  nervous 
symptoms,  that  even  very  young  children  sometimes  practise 
masturbation,  and  this  may  arise  from  some  mechanical  irrita- 
tion in  the  parts,  or  from  less  obvious  causes  (such  as  diabetes) 
connected  with  the  organs.  In  boys,  pulsation  at  the  epigas- 
trium and  dilatation  of  the  pupils,  a  languid  frame  of  mind 
and  other  nervous  disturbances  may  arise  from  this  cause. 

Seminal  discharges  may  likewise  assume  a  greatly  exaggerated 
importance  in  the  minds  of  patients  from  the  pernicious  in- 
fluence of  quack  literature,  or  the  reading  of  medical  books. 
The  terrors  held  over  their  patients  by  quacks  in  connection 
with  this  have  a  disastrous  influence  on  many  persons.  A 
certain  frequency  of  these  emissions  is  natural  to  young  men 
who  lead  a  chaste  life,  and  their  frequency  is  often  increased 
by  studious  or  sedentary  habits,  and  the  attendant  dyspepsia 
and  constipation  so  common  in  such  persons.  A  course  of 
prurient  reading  may  favour  this  unnatural  frequency.  When 
the  emissions  occur  every  night,  or  twice  or  thrice  a  week,  the 
condition  is  certainly  unnatural  (although  not  necessarily 
alarming),  and  this  is  the  more  certain  if  the  discharges  occur 
without  the  patient  being  aware  of  their  coming  away,  or  if 
the}^  occur  during  the  day,  or  without  any  previous  erection. 
Patients  sometimes  complain  very  much  of  this  symptom,  and 
allege  the  frequent  passing  of  semen  in  their  urine.  This  does 
occur  at  times,  but  the  milkiness  and  turbidity  complained  of 
are  not  unfrequently  due  merely  to  phosphatic  deposits  occur- 
ring in  the  alkaline  urine  within  the  bladder.  Chemical  and 
microscopic  tests  can  set  such  doubts  at  rest.  Another  form 
of  discharge  complained  of  consists  of  a  little  clear  glairy  fluid, 
like  white  of  tg^  frequently  or  constantly  exuding  from  the 
urethra.  This  is  due  to  prostatic  or  some  other  than  the 
seminal  secretion,  and  has  not  much  significance,  although  it  is 
increased  by  the  same  influences  which  favour  frequent  seminal 
emissions.  When  from  the  account  given,  or  from  the  fre- 
quent or  habitual  presence  of  spermatozoa  in  the  urine,  we  are 
satisfied  of  the  existence  of  a  morbid  condition^  we  must  inquire 
whether  any  unnatural  excitation  of  the  parts  has  been  caused 
by  masturbation,  a  practice  which  patients  as  a  rule  do  not 
readily  confess.  The  general  health  and  habits,  the  state  of 
the  stomach  and  bowels,  and  the  use  of  alcohol  or  stimulating 
foods  late  at  night  must  be  inquired  into. 
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This  condition  is  often  found  to  be  associated  with  a  most 
distressed  state  of  mind,  want  of  energy,  depression  of  spirits, 
with  perhaps  actual  weakness  and  incapacity  for  work ;  the 
patients  seem  often  to  foster  the  idea  of  their  dreadful  con- 
dition and  refuse  all  hope  and  consolation.  This  state  may  be 
associated  with  other  abnormalities,  particularly  frequent 
alkalinity  of  the  urine,  or  the  deposit  of  oxalates  with  a  high 
specific  gravity  of  the  urine :  it  disappears  with  improved 
health  and  active  occupation. 
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CHAPTER   XV. 

DISOEDEES  OF   THE  FEMALE  OEGANS,  AND  THEIE 
EELATIONS  TO  THE  GENEEAL  HEALTH. 

MENSTRUATION  AND  ITS  DISORDERS. 

STUDENTS  often  experience  considerable  difficulty  at  first 
in  conducting  inquiries  on  these  subjects.  What  are  the 
points  regarding  which  information  is  to  be  elicited  ?  How 
are  the  questions  to  be  put  ?  The  inquiry  can  always  be  con- 
ducted with  such  refinement  as  will  not  oifend  any  proper 
delicacy  of  feeling ;  on  the  other  hand  an  unfavourable  impres- 
sion may  readily  be  conveyed  to  the  mind  of  the  patient  by 
the  form  or  mode  of  putting  a  question. 

In  many  cases  a  few  general  questions  are  all  that  is  neces- 
sary. In  hospital  practice,  where  the  cases  are  fully  recorded, 
inquiries  should  always  be  made  as  to  these  functions ;  but  in 
private  practice  it  is  well  to  abstain  unless  there  is  a  clear 
necessity.  When  the  patients  are  young,  inquiries  should, 
when  possible,  be  made  through  the  parents ;  at  all  events  the 
subject  should  be  introduced  through  them. 

It  is  well  to  lead  up  to  the  subject,  or  introduce  it  with 
a  special  bearing  upon  the  symptoms  complained  of.  Thus 
one  question  may  introduce  another.  Having  asked  if  the 
bowels  are  '*  regular,"  there  may  next  come,  "And  are  you 
regular  in  your  own  health  V  "  Not  too  often  or  too  much  at 
a  time  1 "  Or  if  some  special  pain  or  deranged  function  is  com- 
plained of,  the  subject  may  be  introduced  by  asking,  '*Do  you 
suffer  in  this  way  more  at  the  times  you  are  unwell  than 
between  times  ? " — and  then  follow  the  further  questions.  It 
is  well  even  at  times  to  offer  some  such  explanation  as 
'*  Symptoms  such  as  you  have  are  often  dependent  upon  de- 
rangements of  your  own  health."     Women  do  not  understand 
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the  term  "menstruation/*  It  is  known  to  them  as  their 
"  courses  "  or  ''  periods."  They  speak  of  "  changing  "  or  "  alter- 
ing," of  '^  being  poorly  "  or  "  unwell,"  of  being  "  regular  "  or 
"not  regular"  ;  they  will  say  "I  have  seen  nothing  for  such 
or  such  a  time,"  or  *'  My  own  has  left  me." 

Normal  Menstruation. — The  functional  activity  of  the  female 
generative  organs  is  normally  manifested  by  the  periodic  dis- 
charge of  blood,  which  constitutes  what  is  termed  menstrua- 
tion. The  points  regarding  which  inquiry  is  to  be  made,  or, 
in  other  words,  the  evidence  by  which  the  healthy  perform- 
ance of  the  function  is  to  be  determined  are  :  (1)  The  regularity 
of  the  return  ;  (2)  the  duration  of  the  flow;  (3)  the  quantity 
of  the  discharge ;  and  (4)  the  amount  of  local  or  general  dis- 
turbance which  accompanies  it.  There  is  an  average  standard 
which  is  taken  as  the  guide,  but  each  case  must  also  be  judged 
by  the  individual  habit. 

(1)  The  interval  between  the  first  day  of  menstruation  and 
its  reappearance  at  the  next  period  is  generally  reckoned  as 
twenty-eight  days  or  four  weeks.  The  time,  however,  is  not 
fixed  or  definite,  but  varies  in  different  individuals,  and  even 
in  the  same  person.  Normally  it  oscillates  between  certain 
limits,  which  may  be  taken  as  from  twenty-four  to  thirty-two 
days ;  and  the  average  for  one  woman  may  be  twenty-seven, 
for  another  twenty-nine.  (2)  The  duration  of  the  discharge 
likewise  varies  in  different  individuals — from  two,  or  even  one 
day,  to  eight  days.  (3)  Some  lose  but  little  blood,  others  a 
considerable  quantity.  (4)  Some  suffer  no  inconvenience, 
whilst  others  have  considerable  local  pain.  The  individual 
habit,  therefore,  must  always  be  ascertained  and  taken  as  the 
criterion  of  healthy  function,  rather  than  any  general  standard. 
What  in  one  person  may  be  normal  may  in  another  be  evidence 
of  excess  or  defect. 

It  is  not  sufficient  to  receive  a  simple  affirmative  reply  to 
the  question,  "Are  you  quite  regular?"  Many  women  will 
say  they  are,  when  afterwards  they  will  be  found  to  have 
excess  either  in  time  or  in  quantity,  or  in  both.  It  is  neces- 
sary therefore  to  follow  up  by  "  Not  oftener  than  you  used  to 
be  1  not  more  at  a  time  than  you  always  had  ? "  Excess  in 
duration  is  readily  noticed ;  but  there  is  one  source  of  fallacy 
which  must  be  guarded  against.  A  coloured  discharge  may 
continue  for  a  week  or  more,  yet  the  actual  haemorrhage  may 
have  lasted  only  four  or  five  days  :  the  continuance  of  the  dis- 
charge resulting  from  the  retention  and  breaking  down  of  small 
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clots,  may  lead  the  patient  to  believe  she  is  still  menstruating. 
In  such  a  case  a  change  in  colour  as  well  as  quantity  will  indi- 
cate the  character ;  from  being  free  and  bright-coloured  it  will 
have  become  scanty  and  of  a  chocolate  colour,  or  like  coffee- 
grounds.  As  to  excess  in  quantity  it  must  to  a  great  extent 
be  reckoned  by  comparison  with  what  the  woman  has  been 
accustomed  to.  What  one  person  finds  an  ordinary  amount 
may  in  another  be  evidence  of  an  injurious  excess.  A  common 
way  of  estimating  the  quantity  is  by  the  increased  number  of 
napkins  the  patient  requires  in  twenty-four  hours.  The  flow 
also  may  at  times  be  so  profuse  that  the  patient  will  say  that 
napkins  are  of  little  use.  Large  clots  are  also  evidence  of 
excess ;  but  small  shreddy  clots  are  common  even  in  healthy 
menstruation. 

Various  derangements  of  menstruation  have  received  distinct 
terms  in  the  nosology.  Its  non-appearance  at  the  usual 
age,  or  its  suppression  after  its  establishment,  is  known  as 
Amenorrhcea;  when  accompanied  by  excessive  pain  it  is 
termed  Dysmenorrhcea  :  when  in  excess,  Menorrhagia. 
It  cannot,  however,  be  too  firmly  impressed  upon  the  mind 
that  these  terms  represent  symptoms  only,  and  not  actual 
diseases ;  and  however  useful  for  the  purpose  of  study  or 
description  these  names  may  be,  they  do  not  represent  any 
actual  state  which  will  determine  treatment.  Amenorrhcea 
may  in  one  case  be  the  result  of  bad  health,  and  in  another 
may  be  consistent  with  a  robust  constitution.  Menstruation 
may  regularly  recur,  and  yet  the  constitution  may  be  steadily 
becoming  undermined  from  the  strain  thrown  upon  it  in  the 
developmental  processes  which  are  taking  place.  It  must 
always  be  remembered  that  menstruation  is  but  part  of  the 
general  process  of  the  development  of  reproductive  life,  and 
that  the  latter  is  not  completed  when  the  menstrual  dis- 
charge has  once  regularly  been  established,  but  continues  for 
some  years  ;  in  fact  it  may  be  considered  incomplete  in  many 
cases  until  the  twenty-second  year.  Whatever,  therefore,  the 
nature  of  the  prominent  symptom  may  be,  the  opinion  to  be 
formed  and  the  treatment  to  be  adopted  will  be  determined 
less  by  that  symptom  than  by  the  constitutional  character  or 
habit  of  body  of  the  patient,  and  by  the  nature  of  the  disturb- 
ance of  the  general  functions. 

Primitive  Amenorrhcea  (emansio  mensium),  where  the  flow 
has  never  taken  place.  The  inquiries  should  be  made  to  eluci- 
date the  following  points  : — 
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(1)  The  age  and  general  development.  In  this  country 
menstruation  generally  first  shows  itself  from  the  thirteenth 
to  the  sixteenth  year.  But  age  is  not  a  sure  criterion,  the 
general  development  of  the  body  must  be  associated  with  it. 
(2)  The  previous  history.  A  severe  illness  about  the  age  of 
puberty  may  retard  menstruation.  (3)  What  is  the  condition 
of  the  general  health  1  Is  it  impaired  ?  then  the  amenorrhoea 
is  but  part  of  the  deranged  condition — the  effect,  not  the 
cause.  If  the  health  is  good,  and  the  patient  is  not  suffering, 
and  her  configuration  is  womanly,  there  remains  the  question 
of  defective  development  of  the  uterus  (infantile  uterus),  or 
defective  formation  of  the  generative  organs  (absence  of  ovaries, 
or  uterus,  or  vagina).  The  diagnosis  in  the  latter  case  can 
only  be  absolutely  made  by  a  physical  examination — a  re- 
course, however,  only  to  be  had  under  very  special  circum- 
stances. 

Internal  evidence  of  functional  activity,  without  discharge, 
is  sometimes  present  in  the  periodical  recurrence  of  lumbar 
and  pelvic  pains,  malaise,  and  headaches — symptoms  known 
as  the  menstrual  molimen.  At  times  epistaxis  or  other  haemor- 
rhages may  occur.  The  regular  periodicity  is  the  all-important 
character  of  such  symptoms.  They  are  evidence  of  ovarian 
activity,  and  the  presence  of  these  organs  is  all  that  can  be 
inferred  from  them.  The  absence  of  such  symptoms,  however, 
is  no  evidence  of  want  of  these  organs.  The  occurrence  of 
these  symptoms  with  increasing  severity,  and  the  appearance 
of  a  tumour  rising  out  of  the  pelvis,  is  diagnostic  of  retained 
secretion  (imperforate  hymen  or  occlusion  of  os,  etc.).  In  all 
cases  where  the  menstrual  molimen  has  occurred  the  abdomen 
should  be  examined  for  such  a  tumour. 

Menstruation  having  appeared,  is  the  health  suffering  from  the 
strain  of  the  developnental  process  ? — Amenorrhoea  usually  causes 
much  anxiety  on  the  part  of  parents  for  the  health  of  their 
daughters,  but  when  once  menstruation  has  occurred  it  is 
thought  the  danger  is  i^assed.  It  has  already  been  stated, 
however,  that  the  strain  of  reproductive  development  continues 
for  some  years  after  this  event,  and  the  health  may  suffer 
from  this  cause,  especially  under  the  influence  of  bodily  or 
mental  overwork.  A  breakdown  in  health  occurs  more  fre- 
quently between  the  sixteenth  and  twentieth  years  than 
between  the  twelfth  and  sixteenth,  "  the  period  of  puberty." 
The  symptoms  are  very  varied,  and  often  indefinite,  and  may 
affect  the  nervous  or  digestive  systems,  or  the  blood-making 
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function.  With  each  menstrual  period  there  is  the  return  of 
the  lassitude  and  inaptitude  for  work,  change  in  disposition 
and  headaches,  or  the  derangements  of  the  alimentary  canal, 
or  the  localised  pains  from  which  many  girls  suffer.  As  the 
patient  is  ^' quite  regular/' it  is  supposed  "it  will  all  come 
right,"  especially  as  at  first  the  system  rallies  between  times, 
and  she  improves  in  health.  But  gradually,  by  the  accumula- 
tion of  small  effects,  she  recovers  less  and  less  till  finally  the 
symptoms  are  constant. 

The  health  may  thus  suffer  notwithstanding  perfect  regu- 
larity in  the  menstruation.  Frequently,  however,  this  func- 
tion is  also  deranged.  The  character  of  the  derangement 
depends  to  a  large  extent  upon  the  constitutional  tempera- 
ment. In  the  relaxed  or  strumous  habit  there  is  generally 
excess  in  frequency  or  amount,  with  copious  leucorrhoea ;  in 
others,  and  specially  in  chlorosis,  the  tendency  is  to  scanty  or 
irregular  menstruation ;  in  the  highly  nervous  temperament, 
or  where  there  is  a  hereditary  history  of  gout,  the  ovarian 
pains,  spinal  irritation  or  cerebral  suffering  predominate. 

In  chlorosis  defect  in  the  function  of  menstruation  is  met 
with  as  constantly  as  is  the  defect  in  the  red  corpuscles  of  the 
blood.  Amenorrhoea  often  occurs,  but  more  frequently  there 
is  but  scanty  flow  and  longer  intervals  between  the  periods, 
pain  may  be  felt  though  previously  absent,  or  the  suffering 
may  be  aggravated.  The  affection  occurs  in  its  most  marked 
form  between  the  sixteenth  and  twenty-first  years,  the  greatest 
number  in  the  eighteenth  and  nineteenth  years.  The  chlo- 
rotic  state,  however,  is  liable  to  recur  betweeen  twenty-six  and 
thirty,  when  the  blood  dyscrasia  may  not  be  so  well  marked, 
but  the  defective  menstruation  will  j)oint  out  the  true  nature 
of  the  debility,  neuralgias  and  gastric  derangements  which  are 
associated  with  the  chlorotic  constitution. 

Suppression  of  Menstruation  or  Secondary  Amenoirhoea. — The 
inquiries  should  be  guided  by  the  following  list  of  causes  : — 
(1)  Pregnancy  (see  signs  of  pregnancy,  p.  563).  (2)  Influences 
affecting  the  system  at  a  catamenial  period  :  (cold,  mental 
emotions,  and  exanthematous  diseases.)  (3)  Constitutional 
causes  :  (chlorosis,  continued  drain  on  the  system,  tuberculosis  ; 
after  fevers  and  acute  diseases,  sedentary  and  confined  occupa- 
tions, overwork  or  over-pressure  in  education,  change  of  resi- 
dence, long  continued  mental  anxiety.)  (4)  The  menopause 
(see  p.  558).  (5)  Local  causes  :  (pelvic  inflammations,  acquired 
uterine  or  vaginal  atresia,  imperfect  involution  after  abortions 
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or  delivery  at  full  time ;  more  rarely  diseases  of  the  ovaries^ 
and  displacements  of  the  uterus.) 

Menorrhagia  is  excess  of  the  menstrual  flow.  Haemorrhage 
from  the  uterus,  not  menstrual,  is  termed  "Metrorrhagia";, 
but  it  is  difficult  at  times  to  determine  whether  the  discharge 
is  of  the  one  nature  or  the  other.  The  distinction  is  neverthe- 
less important.  The  first  point  to  determine  is  the  character 
of  the  excess,  compared  with  the  ordinary  standard  and  the 
individual  habit  already  referred  to.  The  excess  may  be  in, 
quantity,  or  in  duration,  or  in  frequency  of  return,  or  in  any 
two  or  all  of  these  combined.  Whatever  the  change,  main- 
tenance of  regular  periodicity,  both  in  duration  and  the  return,, 
favours  the  idea  of  a  truly  menstrual  nature,  as  distinguished 
from  haemorrhage. 

The  special  cause  of  the  menorrhagia  must  be  determined 
by  the  previous  history,  the  general  constitutional  condition, 
and  a  local  examination.  (1)  The  previous  history.  Menor- 
rhagia may  occur  after  abortions,  and  is  frequent  on  the  return 
of  the  catamenia  after  nursing,  especially  when  lactation  has 
been  prolonged.  It  is  met  with  at  times  shortly  after  mar- 
riage ;  menstruation  may  then  be  suppressed  for  one  or  two 
periods  and  return  in  excess — the  first  being  supposed  to  be 
due  to  a  miscarriage.  Change  of  residence  or  mode  of  life 
may  cause  menorrhagia  as  in  other  cases  amenorrhcea.  Pro- 
fuse menstruation  sometimes  follows  acute  fevers  and  pelvic 
inflammatory  affections.  (2)  The  general  condition.  Menor- 
rhagia may  be  caused  by  whatever  impairs  the  general  health, 
such  as  sedentary  occupations,  and  over-pressure  in  work  or 
education.  In  young  girls,  especially  those  of  the  strumous,, 
or  so-called  phlegmatic  temperament,  it  is  often  present :  also, 
at  all  periods  of  life,  from  a  sluggish  abdomen ;  constipation, 
hepatic  derangement,  loaded  urine,  a  full  plethoric  habit  of 
body,  or  rheumatic  or  gouty  constitutions  are  frequently  asso- 
ciated with  the  affection.  Altered  conditions  of  the  blood, 
associated  with  Bright's  disease,  purpura,  and  the  like,  give 
rise  to  menorrhagia ;  but  in  simple  anaemia  it  is  necessary  to 
determine  by  the  history  whether  the  anaemia  is  the  cause  or 
the  effect.  (3)  Local  examination.  It  is  often  a  question 
whether  in  a  given  case  a  local  examination  is  necessary  or 
not.  If  the  periodicity  is  well  maintained,  a  sufficient  consti- 
tutional cause  having  been  found,  and  no  other  marked  symp- 
tom of  uterine  disease  existing,  then  it  is  not  necessary  at  first. 
But  if  treatment  has  already  failed,  if  the  periodicity  is  not 


556  DISORDERS  OF  THE  FEMALE  ORGANS. 

well  observed,  and  if  there  has  been  marked  flooding  or 
metrorrhagia  rather  than  menorrhagia,  and  if  any  other 
symptoms  suggestive  of  organic  changes  or  of  displacement 
are  present,  then  an  examination  should  be  insisted  upon. 
The  local  conditions  which  may  give  rise  to  menorrhagia  or 
haemorrhage  from  the  uterus  include  nearly  all  uterine  affec- 
tions. The  following  list  contains  the  more  common — Polypi 
and  fibroid  tumours,  Malignant  diseases  of  the  uterus,  Endo- 
metritis with  granulations,  Chronic  inflammation  and  hyper- 
trophy. Retroversion  and  prolapsus.  Congestion  of  the  ovaries, 
Retained  products  of  conception. 

Dysmenorrhoea, — A  certain  degree  of  pain  and  discomfort  is 
felt  during  a  menstrual  period  by  the  majority  of  women,  but 
at  times  it  becomes  so  severe  as  to  compel  them  to  seek  advice. 
Cases  of  this  description  may  all  be  classed  under  the  heading 
dysmenorrhoea ;  but  it  is  evident  that  the  term  is  thus  used 
in  a  very  general  sense,  and  is  equivalent  to  menstrual  suff'er- 
ing  when  it  becomes  more  than  ordinarily  severe.  Many 
different  conditions  have  in  this  way  been  associated  together, 
with  the  inevitable  result  of  much  confusion.  No  other  sub- 
ject, perhaps,  has  given  rise  to  a  greater  diversity  of  opinion. 
^'  It  is  manifest  that  the  most  discordant  views  exist 
amongst  the  very  highest  authorities,  and  on  almost  every 
point.''  Keeping  clear  of  all  disputed  points,  as  regards 
causation,  the  subject  will  be  here  presented  from  its  clinical 
aspects. 

From  the  mass  of  cases  of  acute  menstrual  suffering,  it  is 
possible  to  disassociate  a  large  class  presenting  a  well  marked 
group  of  symptoms,  to  which  the  term  dysmenorrhoea  proper 
may  be  applied.  By  some  writers  the  name  "spasmodic 
dysmenorrhoea "  has  been  used  to  designate  this  class,  but  it 
is  objectionable  as  implying  a  theory  which  may  or  may  not 
be  true,  and  is  still  disputed. 

In  dysmenorrhoea  proper  (so-called  "  spasmodic ")  there  is 
acute  pain  associated  with  the  beginning  of  the  period,  coming 
on  very  generally  before  the  discharge  makes  its  appearance, 
or  synchronously  with  it ;  continuing  for  one  or  at  most  two 
days,  but  often  only  for  a  few  hours.  The  pain  is  referred  to 
the  hypogastric  and  sacral  regions :  more  or  less  constant  in 
character,  but  always  associated  with  *' severe  pangs"  lasting 
from  two  or  three  to  ten  minutes.  It  unfits  the  patient  for 
her  duties,  generall}^  compels  her  to  lie  down,  but  prevents 
her  from  lying  quietly,  making  her  "  roll  about "  and  moan  or 
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cry  out.  It  interferes  with  sleep,  and  is  as  severe  during  the 
night  as  in  the  day. 

The  distinguishing  features  will  thus  be  seen  to  be — (1)  The 
limitation  of  the  pain  to  the  beginning  of  the  period.  If  there 
is  in  a  case  acute  suffering  after  the  second  or  third  day,  it 
will  generally  be  found  to  be  different  in  character,  more  con- 
tinuous and  steady  and  less  paroxysmal.  It  is  probably  due 
to  some  condition  superimposed  upon  the  other,  such  as  a 
general  neuralgic  or  hypersesthetic  state.  There  are  some 
cases  of  dysmenorrhcea  where  there  is  no  suffering  till  after 
the  first  or  second  day  ;  the  pain  may  then  be  paroxysmal, 
but  the  cause  is  evidently  different  from  that  of  dysmenorrhcea 
proper.  (2)  The  paroxysmal  character  with  the  inability  to 
lie  quietly  is  distinctive  from  a  pain  of  an  inflammatory  nature 
which  fixes  the  patient  down,  is  aggravated  by  movement,  and 
may  even  prevent  her  breathing  with  freedom.  (3)  The  seat 
of  pain,  central  and  diffused  equally  all  round,  is  distinctive 
from  some  cases  where  the  pain  may  be  present  before  the  dis- 
charge and  relieved  by  it,  but  where  it  is  confined  to  one  side, 
or  both  sides,  but  distinctly  lateral.  Here  the  ovaries  or 
tubes  are  evidently  the  seat  of  suffering.  In  some  cases  the 
paroxysms  are  felt  only  in  the  erect  position — they  are  relieved 
on  lying  down,  and  the  pain  does  not  interfere  with  sleep. 

The  typical  form  of  dysmenorrhcea  above  described  is  now 
fully  recognised  as  associated  with  some  condition  of  the 
internal  os  uteri,  which  is  always  relieved  temporarily,  and 
in  man}^  cases  permanently,  by  dilatation.  Whether  this 
condition  is  one  of  increased  sensitiveness,  of  spasm,  or  a 
congenital  or  acquired  stricture  giving  rise  to  obstruction,  or 
a  rigid  unyielding  state  of  the  tissues,  cannot  be  here  dis- 
cussed. Whilst  this  form  of  dysmenorrhcea  is  frequently  to  be 
found  pure  and  simple,  yet  it  is  very  liable  to  become  compli- 
cated with  one  or  more  of  other  elements,  which  of  themselves 
may  give  rise  to  very  acute  menstrual  suffering.  Two  or  more 
conditions  are  therefore  often  found  to  coexist,  and  must  be  as 
far  as  possible  differentiated.  Of  these  conditions  the  chief 
are — (1)  A  general  state  of  nerve  exhaustion,  or  a  neuralgic 
condition  associated  with  anaemia,  gout  or  rheumatism.  (2) 
Pelvic  inflammation — the  uterus,  the  ovaries,  the  Fallopian 
tubes,  or  the  peri-uterine  tissues.  (3)  Polypi  or  tumours  of 
the  uterus  or  cervix.  (4)  Flexions  of  the  uterus.  (5)  The 
desquamation  of  the  uterine  mucous  membrane  in  shreds  or 
casts  (Membranous  dysmenorrhcea). 
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"  The  Change  of  Life"  :  The  Climacteric  Period  :  the 
Menopause. — By  these  terms  are  denoted  the  end  of  repro- 
ductive life  in  the  female,  as  indicated  by  the  cessation  of 
menstruation.  This  period  is  marked  by  a  predisposition  to 
both  local  and  general  derangements  of  health.  It  occurs 
between  the  fortieth  and  fiftieth  years,  but  may  be  prolonged 
beyond  to  fifty-three  or  upwards. 

Local  Derangements. — The  manner  of  the  cessation  of  men- 
struation varies.  It  may  cease  suddenly  or  gradually— the 
intervals  becoming  longer  and  more  irregular,  and  the  quan- 
tity variable.  This  period  of  irregularity  is  spoken  of  as  "  the 
dodging  time."  Frequently  the  change  is  indicated  by  excess 
of  menstruation,  both  in  quantity  and  frequency.  The  menor- 
rhagia  of  this  period  should  not  be  overlooked,  but  carefully 
investigated,  especially  if  continuing  past  the  ordinary  age. 
Haemorrhage  returning  after  a  lengthened  interval,  and  pre- 
senting no  definite  periodicity,  is  always  suspicious  and  calls 
for  an  examination. 

General  Derangements. — The  nervous,  vascular,  and  digestive 
systems  frequently  suffer.  One  of  the  most  common  com- 
plaints consists  in  flushings,  chiefly  of  the  head  and  face,  and 
sometimes  felt  over  the  whole  body.  It  is  associated  with  a 
hot,  bursting  feeling  in  the  skin,  and  is  often  relieved  by 
perspiration.  A  dryness  of  the  skin,  or  want  of  ordinary 
perspiration,  is  frequently  associated  with  the  flushings.  A 
peculiar  headache  affecting  the  occipital  region,  and  extending 
to  the  neck,  is  often  experienced.  It  has  long  been  recognised 
that  there  is  at  this  age  a  special  predisposition  to  mental 
derangements.  Rheumatic  and  gouty  affections  may  also 
manifest  themselves,  although  previously  absent.  The  diges- 
tive system  tends  to  become  sluggish  and  impaired. 

The  constitutional  changes  which  give  rise  to  these  dis- 
turbances are  not  completed  till  one  or  two  years  after  the 
<:essation  of  menstruation. 

CLINICAL  VALUE  OF  SPECIAL  PELVIC  SYMPTOMS. 

Leiicorrhcea. — The  mucous  membrane  and  glands  of  the 
genital  tract  secrete  a  fluid  sufficient  to  keep  the  opposing 
surfaces  moist,  but  under  ordinary  circumstances  it  is  not 
manifest  externally.  In  unhealthy  conditions  it  escapes  ex- 
ternally, constituting  what  is  termed  leucorrhoea,  or  popularly 
*'  the  whites."  A  physiological  degree  of  leucorrhoea  is  often 
present  just  before  or  after  menstruation,  and  must  not  be 
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confounded  with  the  pathological  state.  A  considerable 
amount  of  white  discharge  is  met  with  at  times  during  preg- 
nancy. In  young  girls  leucorrhc^a  is  common,  and  is  often 
regarded  as  the  cause  of  the  weakness.  It  is  really  the 
effect,  and  may  be  met  with  in  debilitated  constitutions, 
especially  the  strumous  and  phthisical.  The  absence  of  any 
other  uterine  symptom  except  amenorrho3a,  or  scanty  and 
irregular  secretion,  will  point  to  the  truly  constitutional 
nature.  Any  bad  hygienic  influences,  and  certain  occupa- 
tions, such  as  the  use  of  the  sewing  machine,  may  lead  to  this 
form  of  the  affection. 

Leucorrhoea  is  an  almost  constant  attendant  in  all  uterine 
affections,  but  usually  other  symptoms  are  associated  therewith. 
In  such  cases  a  careful  examination  should  be  made  when 
possible  before  treating  in  routine  fashion  the  prominent 
symptom. 

The  secretion  may  come  from  the  uterus,  the  vagina,  or  from 
both.  In  the  former  case  it  may  be  seen  by  means  of  the 
speculum  escaping  from  the  os,  clear  and  glairy,  like  the  white 
of  egg,  becoming  thick  and  opaque  in  the  vagina.  The  micro- 
scope (which,  however,  is  rarely  necessary)  will  also  detect 
the  source  by  the  character  of  the  epithelial  cells — round  or 
columnar  from  the  uterine  cavity,  and  tessellated  from  the 
vagina.  The  discharge  may  be  purulent  in  character,  but  no 
special  inference  can  be  derived  from  this  condition;  the 
diagnosis  must  be  based  on  other  considerations.  A  mucous 
discharge  may  be  present,  and  even  abundant,  without  the 
patient's  being  conscious  of  it,  either  from  inattention  or  from 
its  escaping  only  during  micturition. 

Elderly  females,  after  the  menopause,  may  suffer  from 
leucorrhoea,  due  to  catarrh  of  the  uterus. 

Children  at  all  ages  are  liable  to  a  so-called  '*  infantile  leu- 
corrhoea," which,  however,  arises  from  the  vulva  only,  and  is 
in  no  way  related  to  the  discharge  found  in  adults.  It  is  often 
very  obstinate,  and  is  dependent  upon  a  depraved  constitutional 
state. 

Watery  Discliar ges. — Associated  with  leucorrhoea  or  occurring 
alone,  the  discharge  may  be  watery  in  character,  sometimes 
greenish  in  colour,  at  others  pink  or  tinged  with  blood.  A 
greenish  watery  discharge  sometimes  follows  parturition,  and 
is  associated  with  imperfect  involution  of  the  uterus.  If  there 
is  any  cause  for  suspecting  pregnancy,  it  may  be  the  rare  affec- 
tion termed  hydrorrhcea  gravidarum,  or  a  symptom  of  the  cystic 
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(hydatidiform)  degeneration  of  the  ovum.  Several  cases  are 
on  record  where  watery  discharges  formed  the  sole  symptom  of 
a  uterine  polypus ;  more  commonly  such  tumours  are  associated 
with  hsemorrhao-es.     In  all  cases  the  odour  is  sufficient  to  dis- 

o 

tinguish  between  a  watery  discharge  and  an  involuntary  escape 
of  the  urine.  Met  with  under  other  circumstances,  and  especially 
when  pink  or  frequently  bloody,  the  usual  cause  is  malignant 
disease.  In  sarcoma  of  the  uterus,  and  when  a  fibroid  tumour 
is  undergoing  degenerative  changes,  copious  watery  discharges 
sometimes  occur. 

Pain. — The  significance  of  this  symptom,  apart  from  the 
revelations  of  a  local  examination,  must  be  determined  by  the 
character  of  the  pain,  its  exact  seat,  and  the  time  of  recurrence 
or  exacerbation,  considered  in  connection  with  the  apparent 
cause. 

(1)  Its  character  is  very  variable,  dull  and  constant,  sharp, 
shooting,  hot,  throbbing,  etc.  One  term  frequently  used  is 
'^down  bearing";  as  used  in  general  it  is  utterly  indefinite. 
It  is  employed  for  the  feeling  of  fulness  or  distension ;  or  it 
may  be  simply  weight,  or  the  sensation  that  something  is  try- 
ing to  press  out  at  the  "front  passage."  It  is  met  with  not 
only  in  uterine  affections,  but  also  when  the  bladder  alone  is 
irritable,  or  it  may  arise  from  haemorrhoids. 

(2)  The  exact  seat  of  the  pain  must  be  noted, — whether 
limited  to  a  spot  or  diffused  over  a  limited  area.  Thus  pain  is 
often  described  as  in  the  side — this  may  be  near  the  crest  of 
the  ilium  or  in  the  inguinal  region.  Again,  a  pain  in  the  latter 
part  may  be  general  or  indefinite,  or  a  painful  spot  can  perhaps 
be  exactly  localised  and  covered  with  two  fingers.  By  careful 
localisation  affections  of  special  nerves  can  be  made  out.  The 
pain  of  cancer  of  the  uterus  is  frequently  localised  immediately 
behind  the  pubes,  gnawing  or  grinding  in  character  and  marked 
by  nocturnal  exacerbations.  Dorsal,  lumbar  and  sacral  pains 
have  no  special  pathognomonic  significance — they  are  common 
to  all  pelvic  affections. 

(3)  Any  periodicity  in  the  character  of  the  pain  must  be 
noted.  It  is  often  marked  in  neuralgic  affections — coming  on 
at  a  fixed  hour.  Nocturnal  exacerbations  are  often  well  marked 
in  malignant  disease  of  the  uterus,  and  are  occasionally  met 
with  in  pelvic  inflammations  and  abscesses. 

(4)  An  important  question  to  determine  is  whether  pain  is 
menstrual  in  origin.  If  recurring  only  with  the  catamenia, 
lasting  for  a  short  time  after,  and  disappearing  till  the  next 
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period,  the  question  is  simple  enough.  But  a  pain  such  as 
backache  may  be  constant  and  yet  menstrual.  In  such  a  case 
the  history  will  show  that  at  first  the  pain  occurred  only  with 
menstruation,  but  gradually  increasing  (by  accumulation  of 
effects)  had  become  permanent,  though  still  subject  to  exacer- 
bations at  a  monthly  period.  A  menstrual  pain  may  return 
for  a  day  exactly  midway  between  two  periods. 

(5)  Lastly,  light  may  be  thrown  on  the  nature  of  the  pain  by 
the  conditions  which  set  it  up,  or  which  cause  relief  or  aggra- 
vation. Is  it  affected  by  position  ?  Pains  of  an  inflammatory 
nature,  or  due  to  malposition,  are  relieved  by  rest  and  aggra- 
vated by  the  erect  posture.  Neuralgic  pains  are  not  so 
influenced.  The  weary  backache,  induced  by  exercise  or  fatigue, 
and  relieved  by  rest,  is  often  due  to  the  accumulated  effect  of 
the  menstrual  pain.  Again,  pain  occurring  when  one  position 
is  assumed  for  a  time,  but  relieved  by  a  change  of  position,  or 
by  walking  about,  would  point  to  blood  stasis — being  due  to 
temporary  distension  of  the  vessels  of  the  part.  A  pain  which 
is  absent  while  walking  but  comes  on  while  sitting  is  often  of 
this  nature. 

Is  the  pain  affected  by  movement  ?  An  inflammatory  con- 
dition is  always  so.  If  slight  it  may  be  elicited  only  by  a  jolt 
or  sudden  movement.  Neuralgic  pains  are  not  so  influenced. 
If  muscular,  it  may  only  arise  on  movement  of  certain  muscles. 
It  must  be  remembered  that  muscular  action  produces  pressure, 
and  may  elicit  a  neighbouring  inflammatory  pain,  as  in  the 
action  of  the  psoas  muscle  in  the  various  positions  of  the  leg. 

The  pain  may  be  associated  with  the  act  of  micturition  or 
defsecation.  In  pelvic  peritonitis  acute  pain  on  micturition  is 
frequent,  but  there  is  other  pain  as  well.  If  closely  limited  in 
its  relation,  occurring  with  the  act  and  lasting  for  some  time 
after,  the  cause  is  most  likely  to  be  in  the  bladder  or  urethra 
(painful  caruncle).  Intermitting  pains  of  short  duration  simu- 
lating the  pains  of  labour,  are  met  with  where  something  is 
being  expelled  from  the  uterus — such  as  a  blood  clot,  retained 
mucous  secretion,  or  dysmenorrhoeal  membrane.  A  sharp 
cutting  pain  felt  at  the  anus  with  the  act  of  defsecation,  and 
lasting  for  some  time  after— simulating  every  character  of 
fissure  in  ano,  but  where  no  disease  of  the  part  can  be  detected 
— has  been  found  to  be  associated  with  a  tender  condition  of 
the  ovary. 

The  Constitutional,  or  remote  Derangements  due  to 
Pelvic  Affections. —From  the  endless  variety  of  these  it  is 
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evident  that  only  a  few  can  be  here  enumerated,  such  as  every 
student  should  be  aware  of. 

1.  The  digestive  system. — Want  of  appetite,  sickness,  and 
nausea  are  frequent.  A  uterine  origin  would  be  indicated  if  the 
sickness  occurs  on  assuming  the  erect  posture  in  the  morning, 
or  with  exacerbations  at  the  menstrual  period,  or  if  the  general 
symptoms  show  remissions  with  the  pelvic  symptoms.  Con- 
stipation is  more  frequently  a  cause  or  source  of  aggravation  of 
pelvic  disorder  than  an  effect,  except  where  pain  on  defsecation 
incites  the  patient  to  restrain  the  action.  The  same  may  be 
said  of  sluggishness  of  the  liver,  associated  with  high-coloured 
or  sedimentary  urine. 

2.  The  nervous  and  vascular  systems. — A  pain  limited  to  a 
spot  under  the  breast  is  a  frequent  complaint ;  also  pains  in 
the  back,  in  the  lumbar  region,  or  even  extending  between  the 
shoulders — the  parts  may  be  sensitive  to  the  touch.  Tic  may 
likewise  have  a  uterine  origin,  but  in  such  cases  it  will  fre- 
quently have  a  clear  association  with  the  catamenial  period ;  it 
occurs  also  with  pregnancy.  The  headaches  are  not  always 
definite  in  character,  they  may  be  frontal,  or  occipital,  or  at 
the  vertex.  At  the  change  of  life  the  occiput  is  the  more 
general  seat.  (See  Change  of  life,  p.  558.)  Through  the  nervous 
system,  the  heart  and  bloodvessels  are  frequently  affected 
(palpitation,  flushings,  and  the  like).  A  very  common  effect, 
due  to  pelvic  derangement,  is  coldness  of  the  extremities,  which 
again  reacts  in  aggravating  the  pelvic  pains.  Epileptic  attacks 
may  occur  regularly  with  the  menstrual  periods.  Spinal  irrita- 
tion has  sometimes  a  uterine  origin,  as  also  hysteria  and  other 
mental  derangements. 

3.  As  a  very  special  influence  due  to  pelvic  origin  must  be 
noted  the  faintness  and  constant  feeling  of  exhaustion,  or  loss 
of  energy,  experienced  by  many  suffering  from  even  slight 
uterine  ailments.  In  some  patients  the  influence  exerted 
through  the  pelvic  nerves  is  very  marked.  Many  patients  are 
exhausted  and  feel  faint  after  each  time  the  bowels  are  moved. 
An  injection  will  sometimes  cause  great  prostration.  In  the 
same  manner  inflammation  of  the  cervix  and  lacerations,  the 
result  of  delivery,  will  frequently  produce  great  lassitude  and 
ready  fatigue.  Haemorrhoids  at  times  have  a  similar  effect. 
Retroversion  of  the  uterus  acts  in  a  similar  manner,  even 
when  there  is  no  local  tenderness.  The  patient's  expression 
frequently  is  that  all  energy  or  strength  seems  to  go  as 
soon  as  she  gets  up  and  begins  to  move  about.     Tonics  are 
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useless  in  such  cases,  so  long  as  the  local  condition  is  un- 
alleviated.  The  special  pelvic  symptoms  may  be  very  slight, 
at  other  times  they  are  severe  and  well  marked.  The  grouping 
of  symptoms  in  such  cases  generally  is  as  follows: — Some 
pelvic  suifering,  gradual  loss  of  strength  and  appetite,  ready 
exhaustion,  with  sickness  on  assuming  the  erect  position,  and 
steady  loss  of  flesh  from  inability  to  take  nourishment. 

The  determination  of  the  relation  between  pelvic  derangements 
and  remote  or  constitutional  suffering, — Affections  of  the  pelvic 
organs  are  known  to  produce  marked  disturbances  in  the 
functions  of  remote  organs ;  and,  again,  derangements  of  other 
parts  frequently  produce  changes  in  the  uterine  function.  It 
is  therefore  highly  important  to  decide  the  relationship.  In 
many  cases  it  is  evident  enough.  Thus,  amenorrhoea  in  a 
phthisical  patient  may  be  regarded  as  a  common  efl*ect,  not 
the  cause,  of  the  general  disorder.  When  not  so  clear,  the 
order  and  succession  of  the  symptoms,  and  the  times  of  their 
appearance  at  first,  must  be  carefully  investigated.  Thus  a 
headache,  of  menstrual  origin,  which  at  first  occurred  only  at  a 
period,  may  come  fortnightly  for  a  time,  then  weekly,  and  may 
even  recur  every  two  or  three  days. 

When  derangements  of  the  stomach  are  of  pelvic  origin, 
there  are  some  special  characters  which  may  indicate  the 
association — as  when  they  partake  of  the  characters  met  with 
in  pregnancy — as  sickness,  if  chiefly  on  assuming  the  erect 
position  in  the  morning ;  or  if  manifesting  recurrence  or  exa- 
cerbations at  menstrual  periods ;  or  if  coming  and  going  with 
special  pelvic  symptoms.  The  same  holds  good  with  many 
neuralgic  affections.  Frequently,  however,  it  may  be  found 
that  whilst  due  to  pelvic  irritation  the  derangement  has  become 
permanent  and  persists,  whilst  the  exciting  cause  is  inter- 
mittent, or  may  even  have  passed  off"  altogether.  The  "  weary 
backache  ^'  is  often  of  this  nature  due  to  menstrual  irritation, 
yet  persistent.  The  early  history,  however,  will  reveal  the 
true  nature. 

THE  DIAGNOSIS  OF  PREGNANCY. 

Pregnancy,  it  must  be  remembered,  may  occur  under  cir- 
cumstances where  it  might  not  be  expected,  as  in  very  young 
girls,  or  in  women  past  the  ordinary  age  of  child-bearing. 
Pregnancy  has  been  recorded  in  this  country  at  the  thirteenth 
year,  and  as  late  as  the  fifty-fourth.  Women  who  have  stopped 
having  children  for  many  years  may  again  begin  to  bear  when 
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Hearing  the  change  of  life  ;  or  a  woman  may  be  pregnant  for 
the  first  time  after  many  years  of  married  life.  It  is  very 
common  for  mothers  who  are  nursing  to  be  again  pregnant 
without  menstruating,  or  without  even  being  aware  of  their 
condition.  Again,  a  patient  may  have  had  amenorrhoea  for 
many  months,  or  may  always  have  been  very  irregular,  and 
yet  become  pregnant.  Caution,  therefore,  is  ever  needful,  and 
more  especially  when  the  use  of  the  uterine  sound  as  a  means 
of  diagnosis  is  contemplated. 

In  the  latter  half  of  pregnancy,  when  the  uterine  tumour  is 
perceptible  above  the  pubes,  when  either  the  foetal  movements 
may  be  felt,  or  the  auscultatory  signs  can  be  heard,  and  when, 
in  first  pregnancies,  the  mammary  signs  are  distinct,  there  can 
be  little  difficulty  in  the  diagnosis ;  errors  then  arise  from 
careless  examination.  The  suppression  of  menstruation  with 
the  occurrence  of  an  abdominal  tumour  should  always  neces- 
sitate, in  the  medical  practitioner's  mind,  the  exclusion  of 
pregnancy,  before  making  any  other  diagnosis,  by  the  positive 
evidence  of  a  thorough  examination. 

In  the  earlier  months  the  diagnosis  is  more  difficult,  and 
in  doubtful  cases  it  should  be  deferred.  The  suspicion,  though 
felt,  should  only  be  expressed  on  positive  evidence.  The  sud- 
den arrest  of  menstruation,  without  apparent  cause,  in  a  woman 
who  has  always  been  previously  regular— associated  with 
morning  sickness,  and  shooting  pains  or  fulness  in  the 
breasts — is  often  quite  sufficient  presumptive  evidence  of 
pregnancy. 

Suppression  of  the  Catamenia,  although  one  of  the  first  symp- 
toms, is  equivocal  in  value.  It  merely  opens  up  the  question. 
The  suppression  may  be  due  to  other  causes.  It  is  possible 
also  for  a  woman  to  menstruate  once  or  perhaps  twice  after 
conception  :  but  in  such  cases  the  amount  of  discharge  is 
markedly  diminished.  A  discharge  of  blood  may  also  occur 
during  pregnancy,  and  be  repeated  at  intervals,  without  being 
menstrual  in  its  nature. 

Morning  sickness  alone  is  of  little  value :  it  is  variable  in  its 
occurrence  as  to  time  and  duration,  is  often  absent,  and  may 
arise  from  other  conditions. 

Changes  in  the  Mammce. — The  breasts  early  sympathise  with 
the  condition  of  the  uterus,  but  they  do  so  in  other  conditions 
as  well  as  in  pregnancy.  They  increase  in  size,  and  become 
sensitive  with  shooting  pains.  It  is  in  first  pregnancies  that 
the  areolar  signs  are  of  most  value,  but  even  then  they  vary 
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greatly  in  different  individuals  ;  and  a  deepening  of  the  colour, 
with  slight  prominence  of  the  nipple,  may  arise  from  other 
conditions  of  the  generative  organs.  It  is  in  the  third  month 
that  the  increased  turgescence  begins  to  alter  the  characters. 
The  nipple  becomes  more  prominent,  the  areola  increases  in 
size,  and  its  colour  deepens,  whilst  the  follicles  on  its  surface 
become  more  prominent.  As  pregnancy  advances  these  changes 
are  more  pronounced,  and  the  surface  assumes  a  moistened 
appearance.  After  the  fifth  month  there  may  appear  what 
has  been  described  by  Montgomery  as  the  **  secondary  areola," 
immediately  around  the  other,  faint  in  degree,  as  if  the  colour 
had  been  washed  out. 

The  abdominal  tumour. — The  abdomen  is  often  perceptibly 
enlarged  before  the  uterine  tumour  can  be  felt  externally,  and 
before  the  uterus  rises  above  the  os  pubis.  After  the  twelfth 
week,  sometimes  earlier,  the  uterus  can  be  defined  above  this 
bone ;  by  the  sixteenth  it  should  reach  midway  between  the 
symphysis  pubis  and  the  umbilicus  ;  and  by  the  twentieth  it 
is  as  high  as  the  latter  point.  It  is  not  always  central  in 
position;  most  frequently  there  is  an  inclination  to  the  right. 
Its  uniform  spheroidal  shape,  and  moderately  firm  elastic  re- 
sistance, are  of  service  in  distinguishing  between  it  and  other 
tumours,  differing  in  these  respects  from  the  hard  uterine  fib- 
roid, or  the  more  distinctly  fluctuating  ovarian  cyst.  Should 
the  consistence  change  under  manipulation,  the  tumour  becom- 
ing firmer,  it  is  almost  certain  to  be  uterine,  though  not 
necessarily  due  to  pregnancy.  At  times  the  uterus  may  be  so 
lax  before  the  seventh  month  that  there  may  be  some  difficulty 
in  defining  the  tumour,  especially  if  the  abdomen  be  full  or 
tense.     Mistakes  are  frequently  made  from  this  cause. 

Vaginal  examination. — Displacements  of  the  cervix  in  the 
earlier  months  are  described  in  books,  but  they  are  unim- 
portant and  not  reliable.  The  cervix  from  an  early  period 
undergoes  softening  of  its  tissues,  beginning  in  the  mucous 
coat,  and  gradually  invading  all  the  tissues,  till  towards  the 
end  of  pregnancy  the  cervix  seems  shortened.  The  vaginal 
portion  is  really  shorter,  from  the  uterus  being  held  high  up, 
but  the  cervical  canal  is  not  diminished  in  length  till  a  few 
days  before  parturition.  In  pluriparae  the  os  in  the  later 
months  is  sufficiently  patent  to  admit  the  point  of  the  finger. 
The  vaginal  mucous  membrane  early  assumes  a  deep  violet  hue. 
The  uniform  character  of  the  uterine  tumour  and  its  consist- 
ence, will  generally  distinguish  pregnancy  from  other  causes  of 
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enlargement,  but  of  special  value  is  the  peculiar  soft,  globular 
feeling  apparent  all  round  the  cervix ;  imparted  by  the  lower 
part  of  the  body  of  the  uterus.  By  the  bimanual  method,  an 
enlargement  of  the  uterus  can  be  readily  recognised,  and  this 
supplies  an  important  diagnostic  sign  in  the  earlier  months. 

Foetal  movements. — By  the  mother  these  are  usually  felt,  for 
the  first  time,  from  the  sixteenth  to  the  eighteenth  week ;  this 
is  spoken  of  as  ''  quickening."  Somewhat  later  they  may  Be 
felt  by  the  examining  hand,  and  about  the  same  time  hallotte- 
ment  may  also  be  made  out ;  this  name  is  applied  to  the  sensa- 
tion experienced  by  the  examiner,  of  the  resistant  body  of  the 
foetus  floating  in  a  fluid  :  this  may  be  made  to  recede  by  a 
sudden  push  imparted  to  it  by  the  finger  of  the  observer  intro- 
duced into  the  vagina,  and  applied  to  the  anterior  part  of  the 
cervix  uteri ;  in  a  short  time  it  is  felt  to  settle  down  where 
it  was  before.  Women  who  are  not  pregnant,  but  have  a  strong 
desire  to  have  children,  or  are  suff'ering  from  mental  ailments, 
frequently  imagine  that  they  feel  the  movements  of  a  child. 

Auscultatory  signs. — The  uterine  souffle  may  be  heard  earlier 
than  the  foetal  heart's  sounds,  but  it  is  not  certainly  diagnostic 
of  pregnancy ;  it  is  of  course  synchronous  with  the  mother's 
pulse,  but  a  similar  sound  is  heard  at  times  in  fibroid  tumours. 
The  usual  time  for  the  pulsations  of  the  foetal  heart  to  be  heard 
is  the  eighteenth  week,  but  they  have  been  detected  earlier. 
In  listening  for  them  before  the  seventh  month,  a  point  in  the 
mesial  line  somewhere  between  the  pubes  and  umbilicus,  but 
nearer  the  former,  is  where  the  sounds  are  most  likely  to  be 
heard.  After  the  seventh  month  they  will  be  found  most 
frequently  about  the  middle  of  a  line  drawn  from  the  umbilicus 
to  the  superior  spine  of  the  ilium  on  the  right  side  or  the  left ; 
but  the  place  must  necessarily  vary  with  the  position  of  the 
child.  The  rate  varies  from  130  to  160,  and  the  beats  are  of 
course  not  synchronous  with  the  maternal  pulse. 

PELVIC  EXAMINATION. 

A  systematic  examination  should  always  begin  by  j^f^tpation  of  the 
abdomen.  The  patient  should  lie  on  her  back  with  the  thighs  drawn 
up.  She  should  be  directed  to  avoid  holding  in  her  breath,  and  to  try 
to  keep  the  belly  lax.  Involuntary  contractions  may  at  times  be  over- 
come by  making  her  talk,  but  in  the  finer  degrees  of  palpation,  the 
sudden  and  frequent  changes  in  the  abdomen  thus  produced  will  be 
found  to  interfere  with  the  delicacy  of  the  touch.  The  whole  hand 
should  be  placed  flat  on  the  abdomen  and  gentle  intermitting  pressure 
exercised  by  the  tactile  ends  of  the  fingers.     The  degree  of  pressure  is 
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gradually  increased  until  the  deeper  structures  are  reached.  Passing 
the  hand  over  the  abdomen,  each  part  in  succession  is  examined.  At 
times  it  is  advisable  to  employ  both  hands  simultaneously.  The  size, 
shape,  and  consistence  of  the  belly  generally  are  thus  recognised.  Any 
tenderness  is  elicited,  and  its  site  and  degree  are  noted.  The  presence 
of  tumours,  hardness  or  fuhiess,  in  relation  to  the  pelvis  are  also  de- 
tected. Their  exact  position,  mobility  or  fixity,  their  form  and  consist- 
ence, whether  solid,  elastic,  or  fluctuating,  are  determined.  Percussion 
also  is  not  to  be  neglected,  and  in  the  case  of  tumours  auscultation  may 
be  necessary. 

Vaginal  Examination. — Position  of  the  Patient.  Three  positions 
are  employed  in  gynaecology.  Each  has  its  advantages  and  disadvan- 
tages. (1. )  The  side  or  ordinary  obstetric  position. — This  is  the  one  most 
generally  preferred  in  this  country,  being  more  delicate  and  comfortable 
for  the  patient.  It  afifords  a  fuller  range  to  the  examining  hand  inter- 
nally than  the  second  position,  and  does  not  produce  the  disturbance  of 
the  parts  which  occurs  in  the  third.  It  is,  however,  badly  adapted  for 
bimanual  examination. 

(2.)  The  back  position. — Whilst  the  patient  lies  on  her  back  with  the 
thighs  drawn  up,  the  examining  hand  is  placed  under  the  right  thigh. 
This  is  the  proper  position  for  the  bimanual  examination  ;  but  it  does 
not  afford  the  same  facility  as  the  first  for  thorough  exploration  of  the 
posterior  cul-de-sac  of  the  vagina,  unless  the  pelvis  be  raised  and  the 
thighs  drawn  up  to  a  greater  degree  than  is  comfortable  to  the  patient. 

(3.)  The  semi-prone  position. — Here  the  anterior  part  of  the  left 
shoulder  rests  on  the  bed  with  the  left  arm  drawn  behind  the  body  ; 
the  left  leg  is  drawn  slightly  up  and  the  right  fully  flexed ;  the  body  is 
then  turned  prone  till  the  right  knee  rests  on  the  bed.  The  effect  of 
this  position  is  that  the  influence  of  gravity  is  reversed  in  the  pelvis,  the 
weight  of  the  organs  is  directed  into  the  abdomen.  There  is  thereby 
produced  a  marked  suction  power,  whereby,  on  the  introduction  of  the 
finger,  air  is  drawn  into  the  vagina,  distending  it  to  its  fullest  capacity. 
The  relations  of  the  different  parts  are  in  this  way  disturbed,  so  that 
this  position  is  not  a  suitable  one  in  which  to  begin  the  examination. 
It  is  specially  adapted  for  surgical  operations,  and  is  necessary  when 
using  the  duck-bill  speculum.  It  is  also  a  favourable  position  when 
rectifying  a  retroverted  uterus,  or  when  endeavouring  to  raise  a  tumour 
out  of  the  pelvis. 

It  will  thus  be  seen  that  the  side  position  is  to  be  preferred  at  the 
beginning  of  an  examination,  but  to  employ  the  bimanual  method  the 
patient  should  be  asked  to  turn  upon  her  back. 

Digital  examination. — One  finger  only  should  first  be  used ;  if  the 
parts  are  sufficiently  lax  there  is  often  an  advantage  in  thereafter  using 
two  fingers.  The  finger,  well  lubricated,  is  passed  from  the  perineum 
forwards  between  the  labia  ;  the  orifice  of  the  vagina  can  then  be  readily 
felt  and  the  finger  passed  within.  In  so  doing  observation  is  made  of 
any  degree  of  resistance,  the  presence  of  any  abnormal  swelling  or 
tumour,  any  undue  sensitiveness,  tenderness  or  sharp  pain.  The  move- 
ment should  be  made  slowly  and  gently  ;  and  the  importance  of  recog- 
nising any  tenderness  in  the  vulva  or  orifice  of  the  vagina  lies  in  the 
fact  that  the  pain  so  elicited,  if  unobserved  at  first,  may  be  erroneously 
attributed  to  parts  higher  up.  Having  entered  the  vagina,  the  finger 
is  passed  along  the  anterior  wall  of  the  vagina,  until  the  cervix  is  reached. 
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Its  position  and  direction  are  first  to  be  regarded,  and  the  presence  or 
absence  of  any  abnormal  condition  in  its  neighbourhood.  The  normal 
and  abnormal  conditions  will  presently  be  described. 

Before  completing  the  examination  it  is  always  advisable  to  employ 
the  bimanual  method.  With  a  finger  of  the  one  hand  in  the  vagina  the 
other  hand  is  placed  on  the  abdomen  nearer  the  umbilicus  than  the 
pubes,  and  pressure  exerted  downwards  in  the  direction  of  the  axis  of 
the  inlet.  The  internal  finger  may  first  be  placed  in  the  anterior  cul- 
de-sac,  and  if  the  uterus  is  lying  forward  it  can  readily  be  brought 
between  the  hands.  If  lying  backward,  nothing  will  be  felt  between 
the  hands  but  the  abdominal  and  vaginal  walls.  The  internal  finger 
may  likewise  be  placed  on  the  cervix  or  behind  it,  and  the  uterus  raised 
or  drawn  towards  the  outer  hand.  The  size  of  the  uterus,  its  position, 
and  the  presence  and  relations  of  tumours  or  swellings,  can  in  this  way 
be  determined  with  great  accuracy.  It  is,  however,  only  occasionally 
and  after  some  experience  that  the  normal  ovaries  can  be  thus  defined. 
(Seep.  574.) 

Rectal  exploration  is  at  times  necessary,  and  has  its  advantages. 
It  may  be  adopted  in  virgins  when  a  vaginal  examination  is  not 
advisable.  It  permits  of  the  finger  reaching  further  back  than  by  the 
vagina,  and  in  the  case  of  tumours  gives  further  knowledge  as  to  size 
and  relation.  In  the  normal  position  of  the  uterus,  the  cervix  lies 
posterior  to  the  anus,  the  finger  as  it  passes  through  the  sphincter 
should  pass  in  front  of  the  uterus. 

Sound  and  Speculum. — Having  completed  the  examination  by  the 
hands  it  is  necessary  in  some  cases  to  obtain  further  information  by 
means  of  the  uterine  sound  and  the  vaginal  speculum.^ 

Mode  of  using  the  Sound. — Before  using  this  instrument  the  possibility 
of  the  patient's  being  pregnant  must  be  negatived  ;  and  it  should  not  be 
employed  by  the  inexperienced  when  inflammation  of  the  uterus  or 
surrounding  tissue  is  present.  The  introduction  of  the  instrument  must 
be  guided  by  the  information  previously  obtained  by  manual  examina- 
tion. The  direction  given  to  the  point  will  be  forwards  or  backwards 
according  as  the  uterus  is  believed  to  be  inclined  in  a  corresponding 
direction.  If  a  marked  flexion  has  been  felt  it  may  be  necessary  to 
increase  the  curve  at  the  distal  end  of  the  sound.  The  instrument 
should  be  held  lightly  by  the  forefinger  and  thumb  of  one  hand,  and  its 
point  guided  to  the  os  by  the  forefinger  of  the  other.  As  it  enters  the 
cervix,  when  the  uterus  is  in  normal  position,  the  stem  vv^ill  be  near  the 
under  surface  of  the  symphysis  pubis.  The  point  must  be  given  a  for- 
ward direction,  and  this  is  accomplished  by  drawing  the  handle  back- 
wards towards  the  perineum.  When  fully  introduced  it  should  rest  on 
that  structure.  In  retroversion  the  mode  of  proceeding  is  reversed. 
The  distance  the  point  has  entered  is  recognised  by  the  finger  in  the 
vagina.  The  knot  or  swelling  on  the  stem,  represents  2^  inches — the 
normal  length  of  the  uterus — the  grooves  mark  further  lengths  of  an 
inch.  No  force  must  be  used,  the  instrument  should  glide  in  by  the 
manipulation  of  the  handle.  If  resistance  be  felt  the  instrument  must 
be  withdrawn  slightly,  or  the  point  moved  about  by  rotating  the  stem 


^  It  is  at  times  further  required  to  explore  the  interior  of  the  uterus  by 
dilating  the  cervix  by  means  of  tents.  This,  however,  never  comes  under 
the  charge  of  the  student,  and  is  therefore  not  here  entered  upon. 
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on  iU  long  axuj,  care  bein^  taken  that  tbie  etem  U  not  urm4e  to  rotate 
on  lt«  p<^;int  caught  in  a  fold  of  mucoti*  membrane, 

DxAG-NOhTic  UftEH  OF  THE  Uteeike  So^kd. — 1.  Coroitri/'J/i/m  of  the 
f'A'nnx  m'd.y  V>e  recogni»e^i  if  the  lumen  l>e  Uxj  saiall  to  permit  the  probe 
to  pa»s  (very  rare);  the  narrowing  from  flexion  in  recogni^^ed  by  the 
seat  of  arrest,  and  by  the  fcpecLal  manoeuvre  necesEary  to  overcome  it, 
Kuch  a8  tilting  the  sound  in  a  certain  direction,  or  having  to  press  the 
fundus  upwards. 

2.  77t^.  Lf-/ri/jth  of  Ou-.  Cacky. — The  normal  length  is  2^  inches.  It  will 
be  found  t-JowfoM/l  in  (a)  recent  delivery  :  the  normal  siz^  Ijs  not  reached 
till  the  third  or  fou£*th  week.  In  repeated  examiuatioa*  a  Bteadily 
diminishing  length  of  the  cavity  is  valuable  evidence  of  recent  partun- 
tion.  Under  various  conditions  the  diminution  in  the  size  of  the  uteru* 
'vr>  arrested  {mhlncolMwa)^  both  after  delivery  at  the  full  time  and 
after  abortions.  Usually  in  this  condition  it  will  be  found  3^  inches, 
but  may  >>e  considerably  l>eyorid  this.  (6j  In  hypertrophy  from  chronic 
congestion,  metritis,  and  niaiignant  disease  of  the  }x>dy  of  the  uterus  it  may 
measure  3^  inciies.  (c;  From  uterine  tumours.  The  amount  of  elongation  is 
greatly  dependent  upon  their  seat ;  if  subperitoneal  the  increase  may  be 
slight ;  as  they  approach  the  mucous  surface  the  tendency  is  to  lengthen 
the  cavity.  A  tumour  of  the  fundus  may  give  an  apparent  shortening. 
((I)  The  elongation  may  exist  in  the  cervix  only  ;  in  the  vaginal  portion 
this  may  arise  from  hy[>ertrophic  elongation  of  lx>th  lips.  It  may  thus 
measure  4  to  5  inches,  and  has  been  found  as  much  as  9  inches.  The 
p^ntion  alx>ve  the  vagina  may  also  l>e  elongated  from  dragging  of  the 
uterus  upwards  by  tumours,  {t)  The  cavity  is  iihori^jt^A,  from  defec*tive 
development  (infantile  uterus) ;  in  \i2yri\5i\  inversion  of  the  uterus  ;  from 
adhesions,  in  tumours  ;  in  the  atrophic  state  in  the  aged  ;  in  hyper- 
involution,  where  the  normal  process  has  been  in  excess. 

3.  JJiiqAfj/Arn/'Mtji  of  th^.  UtAnm. — These  are  readily  determined  by  the 
direction  in  which  the  sound  passes. 

4.  To  aa^Arlain  th^.  f-jjUftz-jitwa  or  rw(i<onn/^xtifM  of  Turn/Mm  v:if.h  tlt^. 
Utf-zrwi. — If  the  sound  passes  directly  int'y  the  tumour  it  proves  it  to  be 
uterine.  A  large  sub-involuted  uterus  may  thus  be  distinguished  from 
other  swellingfs.  A  swelling  behind  the  cervix  may  thus  be  determined 
to  be  the  fundus,  or  something  occupying  Douglas's  pouch.  If  the 
sound  does  not  pass  directly  into  the  tumour  it  may  still  be  uterine,  or 
have  uterine  attachments.  The  point  is  to  be  decided  by  whether  the 
moving  of  the  tumour  con^•eys  motion  to  the  sound  or  cl^A  xtrna.  The 
non-uterine  nature  will  be  further  confirmed  if,  by  aid  of  the  sound,  the 
uteruH  and  tumour  can  V>e  partially  separated  from  ea^h  other. 

5.  Th^.  Houwi  U  furthf-zr  of  i^rmr'A,  in  f-McoXiwj  tli^.  fandtjji  or  dra^mng 
U  fonrjxrd.  so  as  to  bring  it  within  reach  of  the  combined  internal 
and  external  manipulation,  to  determine  more  accurately  the  size  of  the 
organ. 

6.  In  th/'.  dvi/jfi/jHiH  of  invf^nrlon  of  tltA  vJAran  from  a  polyjMH  [/rojf'j'Xiwj 
thro'ij/jh  ^Ae  <Armx. — In  both  cases  a  rounded  tumour  is  felt  protruding 
from  the  os.  In  inversion  the  sound  cannot  be  passed  upwards,  as  the 
c;avity  of  the  uterus  is  inverted  and  obliterated,  whereas  if  the  case 
hi  one  of  i>olypus  the  sound  will  pass  by  its  side  into  the  uterine 
cavity. 

The  Speculum.  —  Ferguson**  tubular  glass  speculum  is  the  best 
adapted  for  general  use.     Of  the  bivalve  form,  that  known  as  Cusco's 
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is  now  mostly  preferred.  A  good  window-light  is  the  best,  and  it 
should  be  on  a  level  with  the  bed.  Where  the  light  is  bad  the  tubular 
form  of  instrument  has  a  decided  superiority  in  illuminating  power. 
Should  artificial  light  be  necessary,  a  shade  should  be  devised  to  screen 
the  observer's  eyes. 

The  lateral  position  of  the  patient  should  if  possible  be  adopted.  It 
is  less  trying  to  her,  and  sufficient  in  the  majority  of  cases.  At  times, 
however,  with  Ferguson's  speculum,  we  may  fail  to  gain  a  view  of  the 
OS  in  the  lateral  position,  when  we  may  succeed  in  the  dorsal.  The 
shoulders  of  the  patient  must  not  be  on  a  higher  level  than  the  buttocks. 
The  dress  should  be  carefully  adjusted  so  as  not  to  expose  any  part  of 
the  thighs. 

Having  oiled  the  instrument,  while  holding  it  in  the  right  hand,  we 
gently  separate  the  labia  with  the  fingers  of  the  left.  With  them  for  a 
guide  the  instrument  is  presented  at  the  orifice  of  the  vagina  ;  we  then 
press  it  backwards  so  as  to  depress  the  perineum,  and  with  a  slight 
rotatory  action  introduce  it  within  the  orifice.  The  direction  is  now  to 
be  changed  backwards,  to  make  it  glide  over  the  perineum,  not  upwards 
towards  the  uterus.  When  once  fully  introduced,  the  outward  end 
should  be  depressed  well  on  the  perineum,  and  if  the  cervix  does  not 
present  properly  at  the  inner  orifice,  its  position  may  be  altered  by  a 
gentle  rotatory  movement  of  the  speculum. 

When  the  bivalve  speculum  is  used,  care  must  be  taken  that  it  is 
introduced  fairly  behind  the  cervix  before  the  blades  are  expanded. 
The  opening  up  of  the  blades  must  be  done  slowly  and  carefully,  watch- 
ing the  eff'ect  meanwhile. 

The  above  forms  are  those  of  general  use,  and  are  serviceable  for 
inspection,  or  when  topical  applications  to  the  uterus  have  to  be  made. 
When  any  surgical  procedure  is  necessary,  the  duckbill,  or  Sims' 
speculum,  has  decided  advantages.  It  necessitates  an  assistant  to  hold 
it,  but  this  drawback  has  been  overcome  by  various  modifications.  In 
using  it  the  position  of  the  patient  is  of  great  importance.  The  semi- 
prone  position  is  necessary,  so  as  to  permit  of  the  full  distension  of  the 
vagina  by  air  (see  p.  567). 

PELVIC  DIAGNOSIS. 

1.  Normal  Position  and  Relations. — To  the  examining  finger 
the  vagina  should  feel  soft,  moist,  elastic  and  roomy,  without 
any  fulness  or  hardness  on  one  side  as  compared  with  the 
other.  The  cervix  uteri  is  readily  reached  and  the  os  felt, 
lying  at  the  end  of  the  examining  finger,  when  fully  introduced ; 
if  found  nearer  to  the  pubis  it  indicates  some  displacement. 
The  direction  of  the  cervix  is  downwards  and  backwards, 
looking  to  the  coccyx.  Through  the  superior  vaginal  wall 
the  body  of  the  uterus  can  frequently  be  felt  freely  mobile, 
and  by  the  bimanual  method  it  can  then  be  readily  brought 
between  the  two  hands.  But  often  it  has  a  backward  direc- 
tion and  then  the  anterior  cul-de-sac  is  felt  empty.  To  the 
examining  finger  the  cervix  should  feel  freely  mobile,  and  no 
fulness  or  hardness  should  be  felt  at  either  side.     By  pressing 
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upwards,  the  supravaginal  portion  of  the  cervix  can  be  defined, 
and  a  curve  felt  when  there  is  any  degree  of  flexion  where  it 
joins  the  body  of  the  uterus.  Pressing  back  the  perineum  the 
finger  should  feel  everything  soft  and  elastic  behind  the  uterus 
in  the  posterior  fornix.  The  rectum,  however,  may  contain 
faeces,  but  these  can  be  readily  detected  by  the  peculiar  con- 
sistence and  by  the  sense  of  pitting  on  pressure. 

2.  Displacements  of  the  Uterus, — There  can  be  no  true  dis- 
placement without  a  change  in  the  relative  position  and 
direction  of  the  cervix.  But  the  position  and  direction  of 
the  cervix  alone  gives  no  certainty  as  to  the  position  of  the 
fundus,  as  the  uterus  is  often  flexed  upon  itself.  The  bimanual 
method  and  use  of  the  sound  are  often  required  to  confirm  or 
correct  the  impressions  derived  from  digital  examination. 

{a,)  Anteversion  is  frequently  a  normal  and  may  be  a  con- 
genital condition.  The  cervix  looks  more  backward,  the  finger 
defines  the  supravaginal  portion  running  forwards,  and  the 
body  can  be  felt  freely  moveable  through  the  superior  wall. 
It  can  readily  be  brought  between  the  two  hands,  and  the  size, 
form,  and  mobility  decide  it  to  be  the  uterus. 

(b.)  Anteflexion. — The  cervix,  owing  to  the  flexion,  may  be  in 
its  normal  situation,  or  may  even  look  forwards.  The  curve 
in  the  upper  portion  of  the  cervix  and  the  body  in  front  can 
be  readily  felt.  A  small  fibroid  growth  in  the  anterior  wall 
may  give  the  same  signs,  but  by  the  bimanual  examination, 
aided,  if  necessary,  by  the  sound,  the  fundus  and  the  irre- 
gularity in  the  anterior  wall,  can  be  defined.  Inflammation  of 
the  cellular  tissue  in  front  of  the  uterus  may  also  simulate 
anteflexion,  but  by  the  method  just  referred  to,  and  by  atten- 
tion to  any  tenderness  and  impairment  of  mobility,  a  correct 
diagnosis  should  not  be  difiicult. 

(c.)  Retroversion. — Here  the  cervix  is  displaced  forwards  and 
looks  down  the  vagina,  or  it  may  be  directed  upwards.  The 
supravaginal  portion  is  felt  through  the  posterior  fornix 
running  backwards  with  no  angle  of  flexion.  In  extreme 
cases  the  body  can  be  felt.  Bimanually  nothing  is  felt  in 
front. 

{d.)  Retroflexion  and  Retroversion, — The  cervix  is  displaced 
forwards  and  lies  in  the  axis  of  the  vagina.  Nothing  is  felt  in 
front,  but  posteriorly  a  firm  rounded  body  can  be  defined 
occupying  Douglas's  pouch.  Usually  the  curve  of  flexion  can 
be  made  out.  These  signs  may  be  simulated  by  a  myoma  in 
the  posterior  wall  of  the  uterus;    and  by  inflammatory  de- 


572 


DISORDERS  OF  THE  FEMALE  ORGANS. 


posits,  or  blood,  in  Douglas's  pouch.  (See  also  p.  569  and 
pp.  576-577.)  The  true  condition  may  be  decided  by  the 
bimanual  method  of  examination  and  by  the  sound,  but  the 
diagnosis  in  these  latter  cases  does  not  rest  on  physical  signs 
alone,  the  history  must  be  associated  therewith. 

(e.)  Prolapsus  of  Uterus  and  Vagina. — In  the  minor  degrees 
of  prolapse  of  the  uterus,  the  conditions  are  those  of  retro- 
version, with  increased  mobility,  or  relaxed  state  of  the 
vagina.  In  severer  forms,  and  when  complete,  it  is  associated 
with  prolapse  of  the  anterior  (cystocele)  or  posterior  walls 
(rectocele).  The  bulging  outwards  of  the  walls  and  the  rela- 
tive position  of  the  cervix  readily  indicate  the  condition  of  the 
parts.  When  not  wholly  protruding,  or  after  replacement,  by 
asking  the  patient  to  bear  down  forcibly  the  mode  of  prolapse 
may  be  traced  by  the  finger  or  watched  by  the  eye. 

Care  in  determining  the  exact  position  of  the  cervix  and  the 
OS  uteri  will  prevent  mistakes  being  made  as  to  the  exact 
relations  of  the  structures.  A  tumour  may,  however,  pro- 
trude from  the  vagina  with  the  os  uteri  in  its  centre,  from 
hypertrophic  elongation  of  the  cervix ;  but  here  the  finger  will 
pass  readily  into  the  vagina  all  round  the  tumour,  and  the 
sound  will  be  found  to  pass  considerably  beyond  the  normal 
length.  The  absence  of  the  os  uteri  and  the  history  will 
readil}^  differentiate  an  inversion  of  the  uterus  or  other 
tumour. 

The  uterus  may  be  displaced  forwards  so  as  to  lie  behind 
the  symphysis,  or  backwards  into  the  hollow  of  the  sacrum, 
or  more  or  less  to  one  side,  but  these  changes  are  always  asso- 
ciated with  well  marked  swellings  or  tumours,  the  cause  of  the 
displacement.  Inflammatory  adhesions  may  also  draw  the 
uterus  out  of  place  without  the  presence  of  swellings ;  it  will 
then  be  towards  the  side  where  the  mischief  lies ;  in  the  other 
cases  it  is  to  the  opposite  side. 

Cervix  Uteri. — In  examining  the  condition 
portion  of  the  cervix,  its  size,  form,  and  consistence,  together 
with  the  degree  of  patency  of  the  os  have  to  be  observed.  It 
is  found  smaller  than  normal  in  "  infantile  "  uterus,  and  in  the 
atrophy  of  advanced  years.  It  may,  on  the  other  hand,  be 
longer,  in  "conical  cervix,"  and  when  hypertrophied.  There 
is  a  congenital  peculiarity,  with  a  small  anterior  and  large  pos- 
terior lip,  giving  the  appearance  of  a  curve  in  the  lower  portion 
of  the  cervix.  The  os  uteri  in  nulliparae  is  small,  circular  or 
ovoid  ;  in  those  who  have  borne  children  it  is  transverse,  often 
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fissured,  generally  more  on  one  side  than  the  other,  and  slightly 
patent.  The  rare  conditions  of  occlusion  or  stenosis  can  be 
readily  made  out  by  means  of  the  speculum  and  sound. 

The  cervix  should  feel  uniformly  smooth  and  of  equal  con- 
sistence, likened  to  the  sensation  on  touching  the  point  of  the 
nose.  In  pregnancy  it  is  softened.  In  diseased  conditions  the 
parts  (mostly  around  the  os)  will  feel  soft  and  velvety,  or  hard, 
indurated,  swollen,  or  nodulated.  Small  pea-like  bodies  may 
be  felt  around  the  os,  due  to  distended  Nabothian  follicles,  and 
small  mucous  polypi  may  also  be  felt,  projecting  from  the  os. 

The  speculum  is  often  required  to  ascertain  the  exact  state 
of  the  cervix,  and  to  determine  the  origin  of  a  vaginal  discharge. 
It  should  not  be  used  in  cases  of  well-marked  cancer  of  the 
cervix,  and  the  practised  ^'  tactus  "  soon  admits  of  its  being  dis- 
pensed with  in  a  number  of  other  states  for  diagnostic  purposes 
merety.  The  conditions  of  the  parts  thus  revealed  vary  greatly, 
but  are  chiefly  associated  with  chronic  cervical  catarrh.  In  nul- 
liparae the  cervix  may  appear  normal,  but  issuing  from  it  may 
be  seen  a  clear,  glairy,  very  tenacious,  or  it  may  be  a  muco- 
purulent fluid.  Frequently,  however,  the  os  is  surrounded  by 
a  red  vascular  ring,  or  small  angry  patches.  In  multiparse  the 
OS  is  more  patent,  the  edges  are  everted,  revealing  the  red 
inflamed  mucous  membrane  of  the  canal  (the  old  idea  of 
ulceration).  If  lacerations  exist  the  ectropion  is  proportion- 
ately increased,  and  when  extensive  may  present  a  widely 
gaping  angry  surface.  At  times  the  inflamed  area  presents  a 
graniilar  appearance,  and  when  the  subjacent  glands  are 
obstructed  small  prominent  cysts  form,  scattered  about  the  os 
("follicular  erosion").  The  surface  may  also  be  covered  by 
abundant  granulations,  with  the  cervix  swollen  and  enlarged 
from  parenchymatous  inflammation.  When  the  ectropion  is 
extensive  and  due  to  severe  laceration,  the  condition  may  be 
recognised  by  means  of  tenacula  inserted  into  both  lips,  drawing 
these  in  upon  one  another  the  raw  looking  surface  will  generally 
disappear  and  the  natural  form  of  the  cervix  be  restored : 
there  may  still,  however,  be  some  angry  points  on  the  vaginal 
surface  proper.  True  chancres,  condylomata,  and  syphilitic 
ulceration  are  to  be  met  with  on  the  cervix,  but  they  are  rare. 
The  history  will  materially  aid  in  the  diagnosis. 

Malignant  Diseases  of  the  Oervix. — Epithelioma  occurs  in  two 
forms,  a  superficial  ulceration  excavating  the  cervix,  with 
little  or  no  tendency  to  papillary  sprouting ;  and  a  papilloma 
sprouting  from  the  vaginal  portion,   and   extending   or  pro- 
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jecting  into  the  vagina,  but  with  little  or  no  tendency  to 
involve  its  walls  (cauliflower  excrescence).  These  forms  pro- 
duce at  first  very  little  hardening  of  the  adjacent  tissue,  but 
infiltration  does  occur  to  some  extent  where  the  disease  is  far 
advanced.  Medullary  Carcinoma  is  the  more  frequent  form. 
The  vaginal  portion  of  the  cervix  becomes  either  uniformly 
indurated  and  tumefied  or  several  hard  nodules  are  formed. 
The  tendency  is  to  rapid  infiltration  of  the  surrounding 
tissues,  with  ulceration  and  destruction  of  the  parts  forming 
the  canal.  It  is  consequently  seldom  seen  until  these  changes 
have  occurred.  The  cervix  then  presents  to  the  finger  a  ring 
or  cup  of  dense  indurated  tissue  filled  with  softened  pulpy 
tissue  undergoing  sloughing  or  ulcerative  changes.  The  uterus 
is  at  this  stage  fixed.  The  infiltration  may  be  felt  extending 
into  the  broad  ligaments,  or  the  induration  may  have  extended 
along  the  vaginal  wall,  involving  the  bladder  or  rectum,  or 
both.  At  times  the  vagina  may  be  so  blocked  up  that  the 
finger  can  be  passed  only  a  short  way. 

These  characters  are  too  pronounced  to  be  readily  mistaken, 
but  in  the  earlier  stage  of  these  diseases  the  diagnosis  is  often 
very  uncertain  even  to  men  of  experience.  When  doubt  is 
felt  a  small  portion  of  the  tissue  may  be  removed  for  micro- 
scopic examination.  A  condition  which  is  liable  to  be  mistaken 
for  malignant  disease  is  where  the  cervix  is  enlarged  and  in- 
durated from  chronic  inflammation.  The  diagnosis  is  rendered 
more  difficult  when  the  os  is  patent,  and  ulcerations  or  granu- 
lations are  present.  Many  means  have  been  suggested  to 
determine  between  the  benign  and  malignant  forms  of  disease, 
but  the  microscope  is  the  only  reliable  one. 

The  Ovary. — With  the  forefinger  of  the  one  hand  in  the 
vagina  or  rectum,  and  pressing  well  down  with  the  other  from 
above,  it  is  just  possible  to  clearly  define  the  ovary.  But  in 
many  cases  where  the  woman  is  healthy  and  in  good  condi- 
tion, with  a  moderate  degree  of  fat  in  the  abdominal  wall  and 
padding  the  pelvis,  one  is  as  likely  to  fail,  especially  when  the 
ovary  is  normal.  When,  however,  the  organ  is  diseased, 
enlarged,  or  firmer  than  normal,  and  when  displaced,  it  can 
generally  be  felt.  Any  adhesions  or  thickening  of  the  parts 
around  it  obscure  the  examination;  the  isolated  mobile  round- 
ness of  the  organ  is  lost  in  diffused  or  irregular  hardness. 
The  usual  situation  is  to  the  side  of  the  vagina  and  posterior 
to  the  cervix ;  at  times,  but  rarely,  it  is  in  front.  Often  it 
will  be  found  prolapsed,  lying  in  the  pouch  of  Douglas.     The 
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size,  consistence,  and  degree  of  tenderness  must  be  noted. 
The  healthy  ovary  is  at  times  sensitive  to  pressure;  when 
diseased  it  is  often  acutely  tender,  the  pain  being  associated 
with  a  peculiar  sickening  feeling.  From  inflammation  the 
ovary  may  attain  the  size  of  a  large  walnut  or  small  hen's 
egg ;  when  larger  it  is  due  to  the  formation  of  cysts :  the  organ 
may  then  feel  distinctly  elastic.  Ovarian  cysts,  which  occupy 
the  pelvis  but  do  not  extend  into  the  abdomen,  have  to  be 
difl*erentiated  from  cysts  of  the  broad  ligament,  dilatation  of  the 
Fallopian  tubes,  pelvic  abscess,  pregnancy  and  extra-uterine 
pregnancy,  pelvic  hsematocele,  intestinal  prolapse  into  Douglas's 
pouch,  retroflexed  uterus.  For  the  special  diagnosis  the  sys- 
tematic works  must  be  consulted. 

Affections  of  the  Vulva  and  Orifice  of  the  Vagina. — These  parts 
are  liable  to  many  affections,  common  to  the  body  generally, 
such  as  eruptions  of  the  skin,  simple,  erysipelatous  and  syphilitic 
inflammation,  abscesses,  cysts,  congenital  malformations,  etc., 
for  an  account  of  which  the  systematic  works  must  be  con- 
sulted. Here  those  only  can  be  referred  to  which  are  likely  to 
complicate  a  vaginal  examination,  or  are  required  to  elucidate 
some  special  symptom.  1.  Increased  sensitiveness  or  pain  on 
making  an  examination,  may  arise  from  inflammation  of  the 
vulva,  vaginitis,  fissure  of  the  vaginal  orifice,  small,  highly  vas- 
cular and  sensitive  points  in  the  mucous  membrane,  or  a  similar 
general  condition  around  the  orifice.  These  conditions  are 
associated  with  a  strongly  spasmodic  condition  of  the  sphincter 
vaginae,  giving  rise  to  what  has  been  termed  ''vaginismus.'' 
The  sensitiveness  may  also  arise  from  a  painful  caruncle  at  the 
orifice  of  the  urethra,  or  from  haemorrhoids.  2.  Swelling  or 
tumours  of  the  labia. — We  may  have  abscess,  varicocele, 
thrombi,  inflammation  of  the  gland  of  Duverney  or  occlusion 
of  its  duct,  dermoid  cysts,  hernia  through  the  canal  of  Nuck 
(bowel,  omentum,  or  ovary),  and  hypertrophy.  3.  Pruritus. — 
This  is  a  common  accompaniment  of  many  special  affections, 
such  as  various  eruptions,  and  discharges ;  but  it  often  occurs 
without  any  visible  change  in  the  parts.  It  may  arise  from 
local  or  constitutional  causes ;  amongst  these  are  pregnancy, 
the  menstrual  period,  rheumatic  or  gouty  tendencies,  diabetes, 
oxaluria,  cystitis  or  urinary  calculi,  cancer  of  the  uterus, 
pediculi,  scabies,  and  oxyurides.  It  is  met  with  in  all  ages, 
and  is  frequent  from  senile  changes. 

Perimetritis  and  Parametritis. — Two  forms  of  pelvic  inflam- 
mation are  met  with — perimetritis  or  pelvic  peritonitis,  and 
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parametritis  or  inflammation  of  the  cellular  tissue  around  the 
uterus.  Although  they  are  pathologically  distinct,  and  do 
occur  separately,  yet  practically  they  are  often  combined,  and 
attempts  to  lay  down  signs  for  their  differentiation  have  as  yet 
signally  failed ;  the  best  authorities  are  by  no  means  agreed. 
Amongst  the  differences  tabulated  in  several  books  there  is  no 
one  point  to  which  exception  may  not  be  taken. 

The  earliest  sign  is  fulness  on  one  side  as  compared  with  the 
other,  or  posteriorly;  the  feeling  of  resistance  at  the  part  is 
increased,  and  in  most  cases  there  will  be  tenderness  on  pres- 
sure. The  feeling  of  resistance  further  increases  and  passes 
into  diminished  mobility,  hardness  or  induration,  and  fixation. 
The  hardness  may  be  diffused,  like  a  phlegmon,  or  more  defined, 
giving  the  sensation  of  a  tumour.  The  situation  of  the  hard- 
ness or  tumour  varies.  The  whole  roof  of  the  pelvis  may  be 
rendered  firm  or  resisting,  the  uterus  lying  embedded  in  the 
inflammatory  products.  More  frequently  the  swelling  is  limited 
to  one  side  of  the  pelvis,  displacing  the  uterus  to  the  other. 
The  lateral  swelling  may  be  extensive,  lining  the  pelvic  wall, 
or  limited  to  the  base  of  the  broad  ligament.  In  the  latter 
case  the  fulness  and  hardness  will  be  felt  immediately  to  one 
side  of  the  uterus  and  above  the  level  of  the  vagina.  Very 
often  the  inflammatory  products  are  immediately  behind  the 
uterus,  lying  in  the  pouch  of  Douglas,  displacing  the  uterus 
forward,  and  at  times  partially  encircling  the  cervix.  In  these 
cases  the  swelling  does  not  pass  in  front  of  the  cervix,  but  at 
times  the  cellular  tissue  between  the  uterus  and  bladder  is 
inflamed  by  itself;  this,  however,  is  much  rarer  than  in  the 
other  situations.  The  tissues  in  the  immediate  neighbourhood 
of  either  ovary  may  be  separately  involved.  The  swelling  will 
then  be  in  the  posterior  lateral  quarter  of  the  pelvis.  At 
times  the  hardness  may  not  be  reached  by  the  finger  in  the 
vagina  but  may  be  recognisable  from  above  or  detected  only 
by  the  combined  method.  Although  generally  extensive  and 
readily  recognised,  yet  it  must  be  remembered  that  the  inflam- 
mation may  also  be  very  limited  in  extent  and  not  always 
associated  with  hardness  :  a  slight  fulness,  limited  in  area,  but 
very  tender  to  pressure,  may  be  the  only  sign. 

When  the  finger  receives  the  sensation  of  hardness  and 
fixation,  the  mind  naturally  attaches  thereto  the  idea  of  thick- 
ness, and  if  the  area  be  considerable,  with  marked  edges,  the 
idea  of  a  solid  tumour  is  suggested.  This  impression  is  further 
confirmed  if  a  similar  sensation  is  imparted  to  the  hand  above. 
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Nevertheless  no  solid  tumour  may  exist.  An  inflamed  and 
adherent  peritoneum,  such  as  Douglas's  pouch,  may  feel  like  a 
hard  lump,  and  the  matting  together  of  the  broad  ligament 
and  intestines,  may  impart  all  the  sensation  of  a  solid  tumour. 
Pelvic  inflammatory  tumours  of  large  extent  are  always  of  this 
nature,  "  the  apparent  volume  is  in  exact  accordance  with  the 
extent  of  these  adhesions.'' 

The  phlegmon  may  extend  from  the  pelvis  into  the  iliac 
fossa ;  or  forwards  and  upwards  on  the  abdominal  wall  above 
Poupart's  ligament,  and  rising,  at  times,  as  high  even  as  the 
umbilicus.  In  other  cases  the  inflammation  extends  along  the 
psoas  muscles  and  may  reach  as  high  as  the  kidney,  or  it  may 
have  a  separate  origin  in  this  region.  From  the  pelvis,  the 
inflammation  may  likewise  pass  to  the  inner  side  and  front  of 
the  thigh. 

The  differential  diagnosis  of  inflammatory  tumours  from 
others  which  may  be  confounded  with  them  often  rests  on 
other  points  than  the  physical  signs,  and  especially  on  the 
history.  These  cannot  be  dealt  with  at  length  here.  Among 
the  more  frequent  of  these  other  conditions  are — 1.  Pelvic 
Hcematocele.  The  diagnosis  is  often  difficult  and  will  rest 
chiefly  on  the  mode  of  onset,  its  association  with  signs  of  loss 
of  blood,  and  the  course  of  the  disease.  The  possibility  of  an 
ectopic  gestation  must  also  be  borne  in  mind.  2.  Betroflexed 
a'iid  retroverted  uterus,  pregnant  or  non-pregnant.  There  is  not 
the  same  degree  of  hardness,  and  there  is  not  in  general  the 
immobility  found  in  inflammation,  but  a  retroverted  uterus 
may  also  be  involved  in  a  perimetritis.  3.  A  pvlapsed  and 
enlarged  ovary  will  be  mobile  unless  it  also  is  associated  with 
perimetritis.  4.  Accumulation  and  impaction  of  fceces.  The 
peculiar  consistence  and  pitting  on  pressure,  the  frequent 
absence  of  pain,  and  independent  mobility  of  the  uterus,  should 
guard  against  errors.  5.  Fibroid  tumours  of  the  uterus.  Their 
close  relation  to  the  uterus  and  mobility,  in  many  cases, 
render  their  recognition  easy;  but  when  large  they  may 
become  impacted,  or  there  may  be  intercurrent  attacks  of 
inflammation;  the  question  then  becomes  one  of  great  diffi- 
culty. Increased  length  of  the  cavity  of  the  uterus,  recognised 
by  the  sound,  would  point  to  a  uterine  fibroid.  6.  Prolapse  of 
the  bowel  into  Douglas's  pouch.  There  may  be  a  true  hernia  of 
the  bowel  behind  the  uterus,  pushing  the  organ  forwards,  and 
forming  a  well-defined  fulness  or  tumour  behind.  When  not 
inflamed,  it  may  be  recognised  by  its  peculiar  elastic  resistance, 
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with  its  repressibility  upwards  and  ready  return.  When 
inflamed  and  adherent  it  presents  a  hard  tumour,  the  nature 
of  which  it  may  be  impossible  to  determine.  7.  Hydrosalpinx 
and  pyosalpinx  present  all  the  characters  of  localised  inflamma- 
tory tumours,  with  a  marked  degree  of  exacerbation  at  the 
periods  and  derangement  of  menstruation.  8.  Finally,  the 
possibility  of  cancer  of  the  peritoneum,  and  more  rarely  tuler- 
cular  deposit^  must  not  be  overlooked.  Their  recognition  is 
dependent  upon  other  conditions  than  those  recognised  by  the 
hand. 

In  conclusion,  it  is  to  be  remembered  that  the  cultivation  of 
the  habit  of  a  careful  and  thorough  exploration  of  the  pelvis  is 
the  only  sure  means  of  guarding  the  practitioner  against  error. 
We  frequently  see  the  attendant  contented  with  the  diagnosis 
of  some  easily  recognised  condition,  such  as  retroversion  of  the 
uterus,  while  he  overlooks  the  true  cause  of  the  patient's 
suffering — pelvic  peritonitis;  or  a  pelvic  inflammation  may 
remain  unrecognised  because  no  hardness  is  felt  per  vaginam ; 
still  more  frequently  debility  and  general  symptoms  have  been 
attributed  to  the  stomach,  or  to  nursing,  or  to  anaemia,  when 
there  was  a  pelvic  origin  for  all,  although  this  remained  unre- 
cognised, because  the  examination  was  too  cursory,  or  perhaps 
never  thought  of  at  all. 


The  f  oUowing  general  works  maybe  referred  to  :  — Thorburn,  *' Practical 
treatise  on  the  diseases  of  women,"  London,  1885. — Duncan  (J.  Matthews), 
"Clinical  Lectures  on  diseases  of  women,"  3rd  edition,  London,  1886. — 
West,  "Lectures  on  diseases  of  women,"  4th  edition,  with  additions  by  Dr. 
Matthews  Duncan,  London,  1879. — Barnes,  "  Clinical  History  of  the  medical 
and  surgical  diseases  of  women,"  2nd  edition,  London,  1878. — Graily  Hewitt, 
"Pathology,  diagnosis  and  treatment  of  diseases  of  women,"  4th  edition, 
London,  1882. — Simpson  (Sir  James),  "  Works,"  volume  3,  containing  "Lec- 
tures on  diseases  of  women,"  Edinburgh,  1872. — Schroeder,  "  Diseases  of  the 
female  sexual  organs,"  in  Ziemssen's  Cyclopaedia,  Vol.  X.,  London,  1875. — 
Thomas  (T.  Gaillard),  "Practical  treatise  on  the  diseases  of  women,"  5th 
edition,  Philadelphia,  1880.  — Emmet,  "Principles  and  practice  of  Gynae- 
cology," 3rd  Edition,  London,  1885. — Courty,  "Practical  treatise  on  the 
diseases  of  the  uterus,  ovaries,  and  Fallopian  tubes,"  translated  by  Agnes 
Maclaren,  M.D.,  London,  1882. 

Manuals: — Edis,  "Diseases  of  women, "2nd  edition,  London,  1882. —  Gala- 
bin,  "  Students'  guide  to  the  diseases  of  women,"  4th  edition,  London,  1887. — 
Hart  and  Barbour,  ' '  Manual  of  Gynecology, "  4th  edition,  Edin. ,  1891.  — Atthill, 
"Lectures  on  diseases  peculiar  to  women,"  7th  edition,  Dublin,  1882. — 
Skene  (A.  J.  C),  "Treatise  on  the  diseases  of  women,"  London,  1889. 

The  elaborate  "  Handbuch  der  Frauenkrankheiten,"  3  vols.,  Stuttgart, 
1877-82,  edited  by  Billroth;  and  Mann's  "System  of  Gynaecology  by  American 
authors"  (2  vols,  issued),  Edinburgh,  1887—,  may  be  referred  to  as  cyclopaedic 
works  on  this  subject. 

Of  special  works,  the  "Memoirs  "of  Bernutz  and  Goupil,  translated  by 


BIBLIOGRAPHY.  579 

the  New  Sydenham  Society,  London,  1866-67,  may  be  mentioned  in  connec- 
tion with  their  researches  on  Pelvi-peritonitis.— Sir  Spencer  Wells,  "Dia- 
gnosis and  surgical  treatment  of  abdominal  tumours,"  London,  1885. — Lawson 
Tait,  *'  Pathology  and  treatment  of  diseases  of  the  ovaries,"  4th  edition,  Bir- 
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CHAPTER  XVI. 

THE  PHYSICAL  EXAMINATION  OF  THE  CHEST 
AND  ABDOMEN. 

PART   I.— PHYSICAL  EXAMINATION  OF  THE   LUNGS. 

REGIONALLY,  the  chest  is  usually  divided  as  follows : — 
The  Anterior  Eegions  are  the  clavicular,  the  supra- 
clavicular,  the  sub-clavicular,  the  mammary,  the  supra-sternal 
(or  the  jugular  fossa),  and  the  sternal  (upper,  middle,  and 
lower).  The  Lateral  Regions  are  the  axillary  and  the 
infra-axillary.  The  Posterior  Regions  are  the  supra-scapular, 
the  scapular  (including  tjhe  supra-  and  infra-spinous  spaces), 
the  inter-scapular,  and  the  infra-scapular.  Such  words  as 
'^vertical,"  "above,"  "below,"  etc.,  are  always  to  be  under- 
stood in  the  anatomical  sense,  as  if  the  patient  were  standing 
erect. 

No  detailed  description  of  these  regions  need  be  given,  as 
the  names  speak  for  themselves,  and  in  all  cases  where  great 
exactitude  is  required,  it  is  preferable  to  indicate  the  point  to 
be  noted,  not  by  simply  naming  or  subdividing  the  region  in 
which  it  lies,  but  by  taking  some  definite  anatomical  land- 
marks, such  as  a  rib,  the  mid-sternum,  a  vertebra,  or  the 
clavicle,  and  giving  exact  measurements  from  these  points. 
For  this  purpose  the  observer  should  always  be  provided  with 
a  measure  of  length,  and  it  is  well  to  have  it  doubly  divided 
according  to  English  inches  and  eighth-parts  of  an  inch,  and 
according  to  the  French  metric  scale  which,  with  its  decimal 
sub-divisions,  is  almost  universally  used  on  the  continent  in 
all  medical  observations.  It  is  convenient  also  to  have  a  scale 
of  inches,  or  of  centimetres,  marked  on  the  upper  surface  of 
the  pleximeter,  but  care  should  be  taken  that  the  markings 
are  accurate  from  end  to  end. 
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The  methods  of  investigation  pursued  in  the  physical  exam- 
ination of  the  lungs,  are  Inspection,  Palpation,  Mensuration, 
Percussion,  and  Auscultation. 

INSPECTION. 

This  should  be  conducted,  if  possible,  with  the  thorax  quite 
exposed,  but  for  a  variety  of  reasons  it  often  happens  that 
only  a  partial  view  can  be  obtained.  When  it  is  possible,  the 
patient  should  be  placed  in  the  sitting  posture  to  enable  the 
observer  to  view  the  chest  from  all  points,  and  especially  from 
above  downwards  over  the  shoulders.  The  light  should  be 
good  and  should  fall  directly  on  the  chest;  the  attitude  should 
be  erect,  yet  unconstrained.  Too  long  exposure  of  the  chest 
is  to  be  avoided,  and  shawls  can  be  used  to  lessen  the  danger 
of  catching  cold.  The  points  to  which  attention  is  directed  in 
this  survey  are: — (1)  The  shape  of  the  chest;  (2)  The  move- 
ments of  its  walls. 

The  Shape  of  the  Chest. — This  can  be  estimated  in  a 
general  way  by  the  eye ;  but  the  circumferential  shape  is 
accurately  determined  by  the  "  cyrtometer,"  an  instrument 
perfected  by  Woillez ;  and  by  it  also  the  relation  which  the 
two  halves  of  the  thorax  bear  to  each  other  can  be  gauged.  A 
very  handy  form  of  cyrtometer  can  be  improvised  with  two 
pieces  of  ordinary  composition  gas-pipe,  united  by  a  piece  of 
india-rubber  tubing  as  a  joint.  The  joint  is  applied  directly 
over  the  spinous  processes  and  held  firmly  in  position.  The 
two  pieces  of  pipe  are  then  brought  round  the  sides  and 
moulded  accurately  to  all  the  inequalities  in  the  chest  wall.^ 
They  are  crossed  in  front,  the  one  above  the  other,  and  a  mark 
should  be  made  on  them  to  indicate  exactly  the  mesial  line  of 

^  The  following  table  given  by  Dr.  Gee,  illustrates  the  circumference,  and 
the  ratio  of  the  diameters  to  the  circumference  in  healthy  chests  at  different 
ages.  All  the  measurements  are  taken  on  a  level  with  the  sterno-xiphoid 
joint. 


Age. 

Actual  Circumference. 

Ratio  of  Diameters  to 
Circumference. 

Antero  -posterior. 

Transverse. 

3  Months, 

2  Years, 

34      „     

14f  inches  (37 -50.) 
18      „       (45-75  c.) 
29|    „      (75  c.) 

26 
26 
26 

29 
32 
35 
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the  sternum.  The  joint  allows  them  to  be  removed  without 
destroying  the  "set";  the  apparatus  is  adjusted  on  a  sheet  of 
paper,  and  a  tracing  made  with  pencil  or  ink.  The  measure- 
ment is  usually  made  about  an  inch  below  the  level  of  the 
nipple,  or  at  the  sterno-xiphoid  joint. 

In  the  healthy  child  the  typical  chest  is  somewhat  circular, 
while  in  the  adult  it  takes  the  form  of  an  ellipse,  the  trans- 
verse diameter  exceeding  the  antero-posterior.     (See  Fig.  95.) 

The  variations  from  the  typical  forms  are  considerable,  and 


Circumference  =  89  centimetres.  ' 

Fig.  95. — Transverse  section  of  healthy  adult  chest  upon  level 
of  sterno-xiphoid  articulation.    (Dr.  Gee.) 

are  quite  consistent,  in  many  cases,  with  a  healthy  condition 
of  the  thoracic  organs — occupation,  accident,  and  various  con- 
ditions inducing  the  changes.  There  are,  however,  two  typical 
deviations  from  the  normal  which  are  tolerably  constant  in 
their  characters;  the  one  is  the  *' pigeon-breast,"  and  the  other 
the  "rickety  chest." 

In  the  pigeon-breast  (see  Fig.  96)  the  sides  are  flattened,  and 
the  sternum  is  carried  in  advance  like  a  keel.  It  occurs  in 
childhood,  when  the  ribs  are  yielding  and  adapt  themselves 
readily  to  any  shape,  from  diseases  in  which  great  strain  is 
thrown  upon  the  lung  as  in  whooping  cough,  measles,  etc.,  and 
is  especially  liable  to  take  place  in  a  rachitic  subject. 

The  deformity  that  results  from  rickets  alone  is  a  contrast  to 
this.  (See  Fig.  97.)  In  it  a  constriction  occurs  in  the  lateral 
region,  and  there  is  not  the  same  sharp  projection   of  the 
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sternum,  as  in  the  pigeon-breast.     The  chest,  in  fact,  becomes 
somewhat  quadrilateral.     In  rickets  also  there  is  "usually  more 


Circumference  =  57  "5  centimetres. 

Fig.  96.— Pigeon-Breast.  Tracing 
taken  from  a  child  of  seven  years. 
Dotted  line  indicates  the  natural 
shape  at  same  age.    (Dr.  Gee.) 


Circumference  =  42  '75  centimetres. 

Fig.  97.— Rickety  Chest.  Dotted 
line  indicates  the  shape  of  chest  in 
an  infant  about  the  same  age.  (Dr. 
Gee.) 


or  less  enlargement  of  the  sternal  ends  of  the  ribs,  giving  rise 
to  a  series  of  little  nodules  or  "  beads,"  which  may  be  seen  as 
well  as  felt,  constituting  the  so-called  ^'  rachitic  rosary."    These 


Fig.  98. — Bilateral  Enlargement  of  Emphysema. 

Inner  line    =  emphysematous  chest. 

Outer  line   =  a  circle  drawn  to  show  how  nearly  the  emphysematous 

approaches  the  circular  shape. 
Dotted  line  =  natural  adult  chest. 

Actual  measurement  in  centimetres. 
Circumference      =  natural  89*     emphysematous  87*75. 
Transverse.     .      =       „       29*6  „  27 '25. 

Antero-posterior  =       „       22*25  „  25*4. 

(Dr.  Gee.) 
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deformities  do  not  necessarily  indicate  disease  of  the  lungs,  but 
are  frequently  associated  with  it. 

The  two  sides  of  the  chest  are  nearly  symmetrical,  the  left, 
however,  being  usually  a  little  less  in  circumference  than  the 
right.  This  symmetry  is  often  impaired  by  local  conditions 
which  may  be  quite  unimportant. 

Emphysematous  Chest. — In  well-marked  emphysema  there  is  a 
reversion  towards  the  infantile  type,  in  respect  of  the  altered 
proportion  of  the  antero-posterior  to  the  transverse  diameter. 
(See  the  Table,  p.  581,  and  Fig.  98.)  The  chest  becomes  more 
cylindrical,  or,  as  it  is  often  called,  ^*  barrel-shaped " ;  the 
sternum  is  more  arched  from  above  downwards  than  in  the 
normal  condition,  and  the  costal  cartilages,  along  with  the 
sternum,  present  also  an  excessive  arching  transversely,  so  that 
the  front  of  the  bony  case  seems  unnaturally  bulged  forward, 
while  the  lower  ribs  are  laterally  compressed.  There  is,  how- 
ever, this  well-marked  difference  between  the  emphysematous 
and  most  of  the  infantile  deformities,  that  in  proportion  as  the 
former  take  place  after  the  bony  and  cartilaginous  structures 
have  been  consolidated,  the  changes  are  gradual  and  devoid  of 
abruptness.     We  rarely  or  never  find,  accordingly^  the  pigeon- 


FiG.  99. — Unilateral  retraction  of  chest ;  consequent  upon  cirrhosis 
of  left  lung  in  a  girl  of  fourteen  years.  The  figures  indicate  antero- 
posterior and  transverse  diameters,  and  semi-circumferences  of  right 
and  left  half  of  chest.    (Dr.  Gee.) 

breast,  or  the  depressed  and  incurvated  ribs  of  the  rickety 
infant  among  the  emphysematous  deformities  of  adult  age. 


MOVEMENTS  OF  CHEST.  585 

Unilateral  changes  may  also  occur.  There  may  be  bulging  of 
one  side  from  effusion  of  fluid  or  air  into  the  pleural  sac ; 
tumours  of  the  lung,  such  as  cancer,  have  a  similar  effect, 
and  even  in  pneumonia,  if  it  is  extensive,  there  may  be  a  slight 
but  decided  increase  on  the  affected  side.  Retraction  of  one 
side  may  occur  from  cicatricial  processes  in  the  lung  tissue,  as 
in  phthisis  or  abscess,  or  from  the  lung  not  expanding  after  the 
absorption  of  a  pleural  effusion  of  air  or  fluid.  (See  Fig.  99.) 
If  the  retraction  is  extreme,  lateral  curvature  of  the  spine  is 
usually  present,  the  convexity  being  directed  towards  the  sound 
lung,  and  curvatures  of  the  spine  from  other  causes  may,  in 
like  manner,  give  rise  to  distortion  of  the  chest. 

The  sub-clavicular  regions  always  demand  the  most  careful 
inspection,  as  a  degree  of  flattening  there  often  attends  the 
deposition  of  tubercle. 

Local  bulgings  may  occur  in  the  chest  wall,  in  the  region  of 
the  heart,  from  pericardial  effusion  or  extreme  dilatation  or 
hypertrophy  of  the  organ  itself ;  aneurysms  or  tumours  in  any 
part  of  the  chest  may  give  rise  to  similar  deformities,  and  an 
empyema  when  pointing  does  the  same. 

Movements  of  the  Chest  Walls. — In  estimating  these,  the 
student  must  keep  before  his  mind  the  fact  that  in  women  the 
thorax  moves  more  freely  during  respiration  than  in  men  :  the 
type  being  more  thoracic  in  the  female  and  more  abdominal  in 
the  male.  The  movements  should  be  observed  first  in  quiet 
respiration,  and  then  the  patient  should  be  directed  to  take 
one  or  two  deep  breaths,  filling  the  chest  slowly  and  fully. 
Both  inspection  and  palpation  should  be  brought  to  bear  on 
the  determination  of  the  amount  of  movement. 

The  thoracic  respiratory  movement  may  be  exaggerated,  and 
this  is  especially  the  case  when  the  descent  of  the  diaphragm 
is  impeded,  as  from  pregnancy,  and  tumours  or  other  conditions 
in  the  abdominal  cavity.  On  the  other,  hand,  the  thoracic 
movement  may  be  much  restricted,  and  abdominal  respiration 
greatly  exaggerated,  as  in  cases  where  the  respiratory  forces  of 
the  chest  are  at  fault  (as  in  paralysis  of  the  muscles),  and  the 
whole  work  of  respiration  is  thrown  upon  the  diaphragm. 
There  may,  however,  only  be  a  deficiency  in  the  expansion  of 
the  thorax  as  a  whole,  as  in  pronounced  emphj^sema ;  or  in  the 
same  disease  the  lower  zone  may  be  sucked  in  by  the  action  of 
the  diaphragm,  while  the  upper  half  is  forcibly  raised  by  the 
scaleni  and  sterno-mastoid  muscles,  without,  however,  there 
being  a  corresponding  amount  of  expansion.     In  obstruction 
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of  the  larynx  and  trachea  (as  in  cases  of  croup  in  children)  we 
find  certain  parts  sucked  in  during  the  violent  efforts  at  inspir- 
ation; in  particular,  the  lower  portion  of  the  sternum,  the 
lateral  regions  of  the  chest  wall  above  the  level  of  the  liver,  and 
the  supra-clavicular  and  the  supra-sternal  regions.  In  children 
the  soft  bones  yield  readily  to  the  atmospheric  pressure  which 
exerts  this  influence  owing  to  the  air  not  entering  the  lung 
freely  enough  to  balance  it  within ;  the  amount  of  the  reces- 
sion becomes  thus  a  gauge  of  the  severity  of  the  case. 

Movement  may  be  in  abeyance  over  one  side  or  the  other, 
from  extensive  pleuritic  effusion  and  pneumothorax;  or  from 
retraction  arising  from  non-expansion  of  the  lung  after  old 
pleuritic  effusion ;  or  from  chronic  excavation  or  fibroid  shrink- 
ing of  the  lung.  Or  the  restricted  movement  may  only  exist 
at  the  base,  the  sound  side  and  upper  half  of  the  affected  one 
being  thrown  into  undue  motion.  Pneumonic  and  other  con- 
solidations at  the  base  and  moderate  pleuritic  effusion  give  rise 
to  this.  The  movements  at  the  apices  should  be  critically  ob- 
served, and  here  inspection  and  palpation  are  very  usefully 
combined.  The  observer  stands  behind  the  patient  with  a 
thumb  on  either  scapular  spine,  while  the  tips  of  his  fingers  lie 
over  the  apices  in  front  immediately  beneath  the  clavicles. 
The  patient  is  then  directed  to  inspire  fully  and  quietly,  and 
by  scrutinising  the  complex  movements  of  the  ribs  and  watching 
the  rise  and  fall  of  the  fingers,  a  very  accurate  comparison  of 
the  expansion  of  the  two  sides  can  be  made.  Deficient  expan- 
sion at  either  apex  is  a  very  important  fact  as  indicating  disease 
of  the  lung,  usually  phthisical. 

PALPATION. 

This  has  already  been  referred  to  as  a  very  important  adjunct 
to  inspection  in  determining  the  expansion  of  the  upper  part 
of  the  chest  (vide  s^ipra),  and  it  will  naturally  occur  to  the 
student  to  employ  it  in  estimating  more  exactly  than  by  inspec- 
tion alone,  deficient  or  undue  movement  in  other  parts  of  the 
thorax.  Palpation  will  also  determine  the  condition  of  the 
intercostal  spaces,  which  may  be  unduly  prominent,  resistant, 
and  wide,  as  in  cases  of  effusion  into  the  pleura  either  of  air  or 
fluid,  or  in  the  region  of  the  heart  from  pericardial  effusion  ;  or 
they  may  be  diminished  in  size  by  the  approximation  of  the 
ribs,  as  in  cases  of  collapse  or  shrinking  of  the  lung.  Fluctua- 
tion or  elasticity  may  sometimes  be  detected  in  the  intercostal 
spaces  in  cases  of  fluid  effusion,  and  in  some  instances  pleuritic 
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friction,  the  vibrations  from  snoring  rales  in  the  lungs,  and  the 
grating  sensation  present  in  some  forms  of  emphysema  may  be 
realised.  Specially  tender  spots  or  regions  may  also  be  de- 
tected during  palpation.  The  condition  of  the  vocal  fremitus, 
the  presence  of  pulsations  and  thrills  (cardiac  or  aneurysmal), 
and  of  pleuritic  or  pericardial  friction-fremitus  may  also  be 
noted,  but  these  will  be  discussed  under  their  respective  heads. 
(See  pp.  598,  602,  613,  631.) 

MENSURATION. 

If  the  circumference  of  the  two  sides  is  required,  the  student 
should  first  mark  in  ink  the  tips  of  the  spinous  processes  of 
some  of  the  vertebrae,  and  in  a  like  manner  the  mesial  line  of 
the  sternum,  taking  the  centre  of  the  jugular  notch  and  of  the 
xiphoid  cartilage  as  guides.  The  semi-circumference  is  taken 
from  these  lines,  the  measurements  being  made  at  exactly 
similar  levels,  the  tape  applied  accurately  and  with  equal  tight- 
ness to  the  chest  wall,  and  the  two  observations  made  either  on 
inspiration  or  expiration,  or  on  both.  The  level  most  com- 
monly selected  for  the  measurements  is  about  two  inches  be- 
low the  nipple  in  a  line  with  the  sterno-xiphoid  joint,  the  ad- 
vantages of  this  situation  being  that  it  is  quite  free  from  bulky 
muscles  and  below  the  scapulae.  A  favourite  method  of  meas- 
urement is  by  the  double  tape,  which  is  simply  two  tapes 
joined.  Their  line  of  junction  is  placed  exactly  over  the 
spinous  processes,  they  are  brought  round  on  either  side,  and 
the  circumference  of  the  two  halves  can  be  read  off  at  once  and 
their  relative  degrees  of  expansion  noted. 

In  the  average  healthy  chest  the  right  side  is  usually  found 
to  exceed  the  left  in  circumference  by  about  three-fourths  of  an 
inch.  But  the  circumference  of  either  side  may  be  increased 
from  morbid  conditions,  as  in  cases  of  effusion  of  air  or  fluid 
into  the  pleura  or  pericardium,  in  unilateral  emphysema,  or  in 
thoracic  tumour.  In  oedema  of  the  chest  wall  also,  if  the 
patient  lies  habitually  or  for  any  length  of  time  on  the  one 
side,  the  fluid  will  gravitate  so  as  to  increase  the  circumference 
on  that  side.  But  the  circumference  may  be  diminished  from 
shrinking  of  the  chest  wall  in  collapse  of  the  lung,  after 
pleural  effusion  or  from  retraction  in  phthisis.  Discrepancies 
may  also  arise  from  deformities  of  the  walls  or  from  curvature 
of  the  spine.  (See  shape  of  chest  as  gauged  by  the  cyrtometer, 
Fig.  99,  p.  584.) 

The  antero-posterior  diameter  of  the  chest  may  be  estimated 
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by  the  cyrtometer  or  by  callipers,  one  blade  being  placed  in 
front  and  the  other  behind  :  and  the  movements  of  respiration 


Fig.  100. — Pneumograph  of  Marey.  /,  very  thin  brass  plate  bearing 
a  tambour,  h,  the  aluminium  disc  of  which  is  connected  with  the 
upright,  6,  the  upper  end  of  which  moves  on  a  horizontal  screw,  g. 
The  band  c  e  d  is  placed  round  the  body.  During  expansion  of  the 
chest,  tension  occurs  between  c  and  d,  which  acts  on  the  tambour  by 
the  bending  of  the  brass  plate/,  and  the  movement  is  communicated 
to  a  recording  tambour  by  a.    (MacKendrick.) 

may  be  accurately  determined  by  the  "  chest  measurer  "  of  Dr. 
Sibson,  or  the  stethometer  of  Dr.  Q.uain,  both  of  which  indicate 
on  a  dial  the  degree  of  expansion.  The  spirometer  of  Dr. 
Hutchinson,  which  measures  the  quantity  of  air  breathed  out, 
is  used  to  determine  the  *'  vital  capacity"  of  the  lungs;  while 
the  stethograph  of  Ransome  gives  tracings  of  the  movements  of 
the  chest  walls.  Marey's  pneicmograph  is  a  very  handy  and 
simple  instrument  for  recording  the  movements  of  the  chest 
walls.  (See  Figs.  100  and  151  :  compare  also  pp.  91  and  354.) 
All  these  instruments,  however,  are  of  much  more  value  in 
physiological  than  in  clinical  investigation.  Dr.  Ransome's 
^^  chest  ruW  may  also  occasionally  be  used  with  advantage  to 
note  accurately  the  area  of  any  percussion-dulness,  or  the 
exact  position  of  any  pulsation,  auscultatory  phenomenon,  etc., 
which  it  may  be  necessary  to  record. 

PERCUSSION. 

This  may  be  performed  without  any  instrument,  the  fingers 
of  the  one  hand  acting  as  the  '^  plessor,"  and  those  of  the  other 
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as  the  ''  pleximeter."  But  the  ivory  pleximeter  of  M.  Piorry 
may  be  used  or  the  various  modifications  of  it,  and  the  stroke 
may  be  dealt  by  Wintrich's  hammer.  This  last  is  as  a  rule 
only  useful  for  purposes  of  demonstration  to  a  large  class 
or  to  educe  sounds  which  require  a  strong  stroke,  e.g.,  the 
"  cracked-pot  sound,"  or  to  elicit  the  note  in  parts  thickly 
padded  with  muscle  as  in  the  supra-spinous  regions  in  the 
back.  When  the  pleximeter  is  used  it  should  be  firmly  and 
closely  applied  to  the  skin,  the  percussing  stroke  should  be 
delivered  on  its  centre,  and  if  the  finger  is  used  as  the  plessor, 
care  should  be  taken  that  the  nail  does  not  impinge  upon  the 
ivory.  But  the  fingers  give  the  most  delicate  results,  and  in 
very  critical  percussion  they  are  indispensable,  as  they  enable 
the  physician  to  estimate  the  degree  of  resistance  to  his  stroke 
with  greater  delicacy  than  by  any  other  method.  The  finger 
playing  the  part  of  the  pleximeter  should  be  applied  firmly 
and  flatly  to  the  chest  wall,  and  the  stroke  should  be  as  direct 
and  perpendicular  as  possible,  with  a  well-controlled  movement 
from  the  wrist  and  not  from  the  elbow.  Care  should  be  taken 
that  no  sound  is  generated  by  the  contact  of  the  nails. 
Occasionally  ^'  immediate  "  or  direct  percussion  is  employed, 
the  fingers  striking  the  chest  wall  directly  :  this  is  specially 
useful  in  the  clavicular  region,  the  bone  there  acting  as  a  kind 
of  pleximeter  for  the  apex  of  the  lung  behind  it. 

In  the  back  of  the  chest  the  lower  limit  of  lung-percussion  is 
on  a  level  with  the  tenth  or  eleventh  dorsal  spine.  In  front 
on  the  right  side  it  is  bounded  inferiorly  by  the  upper  border 
of  hepatic  dulness,  i.e.  about  an  inch  and  a  half  below  the 
nipple,  while  on  the  left  side  it  is  bounded  at  the  lower  border 
of  the  third  rib  by  the  cardiac  dulness,  and  in  the  left  lateral 
region  by  the  stomach  and  spleen.  In  the  upper  front,  the 
apices  of  the  lungs  project  to  some  extent  above  the  clavicles 
into  the  supra-clavicular  spaces. 

The  parts  of  the  chest  which  should  be  most  carefully  per- 
cussed are  the  apices  both  in  front  and  behind,  the  inter- 
scapular regions,  the  axillary  regions,  and  the  bases.  Each 
point  on  the  one  side  should  be  carefully  compared  with  a 
similar  point  on  the  other,  and  in  many  instances  also  with 
different  parts  on  the  same  side.  Every  stroke  should  be 
made  to  yield  results,  and  no  spot  should  be  lingered  over 
separately  and  without  comparison  with  others,  as  the  ear  is 
apt  to  get  confused.  If  dull  percussion  is  detected,  especially 
in  the  lower  part  of  the  chest,  it  should  be  tested  with  the 
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patient  in  various  attitudes,  for  pleuritic  effusion,  if  free,  will 
be  found  to  obey  the  law  of  fluid  level,  and  the  area  of  dulness, 
in  some  instances,  will  vary  with  the  position  of  the  patient. 
This  is  especially  marked  in  cases  of  hydro-pneumo-thorax. 
In  percussing  above  the  clavicle,  care  should  be  taken  that  the 
stroke  is  directed  away  from  the  trachea.  It  is  also  well  to 
remember  that  in  health  the  percussion  note  of  the  left  apex, 
especially  in  women,  is  often  a  little  flatter  than  the  right.^ 

Over  the  healthy  lung  the  percussion  note  is  termed  ^'cfear," 
and  the  junior  student  will  do  well  to  contrast  it  carefully  with 
the  note  obtained  over  the  stomach,  which  is  **  tympanitic  "  or 
drum-like,  and  that  over  the  liver  which  is  "  dulV  No  uniform 
standard  can  be  set  up  for  the  pulmonary  note  in  all  cases,  as 
there  are  so  many  modifying  circumstances.  For  instance,  if 
the  chest  walls  are  well  covered  with  muscle  or  fat,  the  pul- 
monary note  may  be  very  obscure,  especially  in  the  back ;  and 
in  such  cases  it  is  only  by  a  careful  comparison  of  all  parts  of 
the  chest  that  a  standard  can  be  arrived  at  for  the  individual 
patient. 

The  percussion  note  over  the  lungs  may  depart  from  the 
normal  in  the  direction  either  of  hyper-resonance  or  of  dulness. 
If  over  one  side  of  the  chest  a  frankly  tympanitic  note  is  got, 
pneumo-thorax  should  be  suspected,  and  other  signs  will  gener- 
ally confirm  the  diagnosis.  But  a  more  localised  and  much 
less  pronounced  tympanitic  note  may  be  obtained  in  many 
instances  at  the  apex  of  a  lung  from  tubercular  excavation  if 
near  the  surface ;  or  where  there  is  consolidation  of  the  lower 
lobe  as  in  pneumonia ;  or  where  the  lower  lobe  is  compressed 
by  pleural  effusion,  especially  if  that  effusion  is  advancing  or 
beginning  to  recede.  In  these  cases,  however,  the  tympanitic 
quality  is  usually  associated  with  some  diminution  of  reson- 
ance so  that  the  note  is  so  far  dull.^  In  emphysematous 
conditions  of  the  lungs  the  mass  of  the  percussion  sound  is 

1  The  normal  pulmonary  percussion  sound  is  possessed  of  the  qualities  of 
pitch  and  intensity,  the  former  depending  upon  the  number  of  vibrations  in 
a  given  time,  the  latter  upon  the  magnitude  of  these  vibrations.  It  has, 
however,  no  distinct  musical  quality,  no  "  timbre  "  :  it  is  a  sound,  not  a  tone  ; 
and  so  contrasts  strongly  with  the  drum-like  note  educed  from  the  air  filled 
organs  in  the  abdomen.  The  pitch  of  the  percussion  sound  depends  chiefly 
upon  the  degree  of  tension  of  the  thoracic  parietes,  although  to  some  extent 
also  upon  the  degree  of  tension  of  the  lung  tissue  itself.  The  greater  the 
tension  the  higher  the  pitch  and  vice  versa. 

^  Skoda  was  the  first  to  call  particular  attention  to  this  tympanitic  quality 
of  percussion  note  in  cases  of  pleural  effusion,  and  hence  by  many  French 
observers  it  is  designated  "  hruit  scodtque.^^ 
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increased  or  exaggerated,  while  at  the  same  time  it  is  lowered 
in  pitch. 

Dulness  over  the  lungs  may  be  due  to  changes  in  the 
organs  themselves,  or  in  the  pleurae.  All  forms  of  pulmonary 
condensation  lead  to  it,  such  as  pneumonia,  tubercular  or 
cancerous  disease,  oedema,  congestion,  collapse,  etc.  The 
dulness  in  such  cases  may  affect  any  part  of  the  lung,  but  in 
the  great  majority  of  instances  the  bases  are  chiefly  involved ; 
tubercular  consolidation,  however,  is  a  marked  exception  to 
this,  the  apices  being  most  frequently  affected,  the  first  hints 
of  it  being  obtained  by  a  change  in  the  percussion  note  in 
the  supra-clavicular  spaces. 

Dulness  depending  on  changes  in  the  pleura  may  result  from 
thick  layers  of  lymph  or  fluid  effusion;  in  the  latter  case,  if  it  is 
moderate  and  free,  the  dulness  will  gravitate  to  the  base,  but 
if  the  effusion  is  large  the  whole  side  may  yield  an  absolutely 
dull  note,  and  it  may  even  cross  the  mesial  line,  and  reach 
above  the  clavicle.  (See  Fig.  106,  p.  613.)  The  dull  note  in  rare 
cases  may  depend  on  pneumo-thorax,  where  the  air  is  present 
in  such  quantity  as  to  distend  the  pleural  cavity  to  its  utmost ; 
if  a  little  air  is  let  off  in  such  instances  by  a  hollow  needle,  a 
tympanitic  note  becomes  developed.  Thickening  of  the  pleura 
will  diminish  the  pulmonary  resonance,  and  in  collapse  of  the 
lung  with  retraction  of  the  side,  the  resonance  will,  of  course, 
be  seriously  impaired  if  not  altogether  lost.^ 

But  areas  of  dull  percussion  may  occur  from  other  causes 
than  changes  in  the  lungs  or  pleurae.  Thus  aneurysms  or 
dilatations  of  the  aorta,  glandular  tumours,  cancer,  pericardial 
effusion,  or  dilated  or  hypertrophied  conditions  of  the  heart 
may  encroach  on  the  limits  of  lung-percussion.  These  areas 
should  be  carefully  mapped  out,  and  other  signs  will  usually 
guide  the  diagnosis.  The  displacements  of  the  heart  are  con- 
sidered under  the  head  of  cardiac  diagnosis.     (See  page  614.) 

The  cracked-pot  sound  (Bruit  de  pot  fel6)  demands  special 
mention.  It  is  a  modification  of  the  tympanitic,  and  can  be 
well  imitated  by  striking  the  hands  folded  across  each  other 
over  the  knee.  The  best  method  to  elicit  it  is  by  a  strong 
stroke,  and  this  is  one  of  the  instances  for  the  use  of  the  per- 

1  In  cases  of  moderate  pleural  effusion  where  the  fluid  is  free,  the  line  of 
dull  percussion  is  not  perfectly  horizontal,  but  more  or  less  curved.  Observers 
are  by  no  means  agreed,  however,  as  to  the  exact  shape  of  the  curved  line  ; 
and  as  the  scope  of  this  work  precludes  detailed  examination  of  the  question, 
the  student  is  referred  to  Dr.  Garland's  monograph  upon  "  Pneumo-dynam- 
ics,"  where  he  wiU  find  full  details  and  an  excellent  bibliography. 
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cussing  hammer.  The  patient  should  keep  his  mouth  open 
and  breathe  quietly.  In  the  adult  this  sign  generally  indi- 
cates a  cavity  in  the  lungs,  but  it  may  be  present  in  healthy 
children,  owing  to  the  yielding  nature  of  the  chest  walls. 
Walshe  says  it  is  usually  got  over  the  chest  of  a  crying  infant 
on  expiration.  If  a  patient,  who  develops  this  sign,  inspires 
deeply  and  then  holds  his  breath  during  the  percussion,  the 
cracked-pot  sound  will  disappear.  The  quality  is  most  marked 
in  expiration,  and  it  is  essential  for  the  production  of  the 
phenomenon  that  the  cavity  shall  be  in  free  communication 
with  the  bronchus. 

AUSCULTATION. 

Auscultation  of  the  lungs  may  be  conducted  either  mediately 
by  the  stethoscope,  or  immediately  by  the  application  of  the 
ear  to  the  chest  wall.  The  former  is  the  method  more  com- 
monly employed  in  this  country,  although  in  certain  instances, 
especially  in  the  auscultation  of  children,  who  are  easily 
frightened  by  the  sight  or  pressure  of  the  stethoscope,  the 
direct  method  may  be  more  advantageous.  But  even  in  chil- 
dren the  stethoscope  is  often  essential  for  exact  observation, 
and  with  a  little  manoeuvre  the  fear  of  the  instrument  can 
usually  be  overcome.  In  adults  also  it  is  often  well  to 
auscultate  the  back  of  the  chest  "  immediately,"  a  thin  soft 
towel  or  handkerchief  being  interposed  between  the  ear  and 
the  skin.  In  selecting  a  stethoscope  the  student  should  see 
that  it  fits  his  ear  accurately.  The  form  of  the  instrument  is 
not  of  very  much  consequence,  and  it  may  be  made  of  metal, 
vulcanite,  or  wood.  The  ear-piece  should  be  large  enough  to 
cover  the  whole  concha — say  from  2|  to  2|  inches  in  diameter, 
and  slightly  concave  to  admit  of  the  exact  application  of  the 
ear.  The  bell  should  be  large  enough  to  bridge  over  an  inter- 
costal space — from  an  inch  and  a  sixth  to  an  inch  and  a  quarter 
in  diameter. 

The  stethoscope  should  be  applied  directly  to  the  chest 
without  the  intervention  of  any  clothing,  and  it  is  necessary 
that  it  should  be  planted  quite  fairly,  so  that  the  whole  of  the 
circumference  of  the  bell  may  be  in  contact  with  the  skin. 
Moderate  pressure  with  the  head  will  keep  it  in  position,  but 
care  should  be  taken  that  undue  pressure  is  not  exerted,  as  it 
not  only  causes  pain,  but  may  even  impede  respiration  to  some 
extent.  Beginners,  as  a  rule,  are  apt  to  press  far  too  heavily. 
Care  must  be  taken  to  obviate  friction  between  any  part  of  the 
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patient's  dress  and  the  stethoscope,  or  between  the  patient^s 
dress  and  his  skin  in  the  vicinity  of  the  instrument.  In 
patients  who  have  much  hair  developed  on  the  chest,  the 
student  must  be  careful  that  he  does  not  mistake  the  friction 
of  the  hair  with  the  stethoscope,  during  the  act  of  respiration, 
for  an  intrathoracic  sound.  This  fallacy  may  be  avoided  by 
wetting  or  shaving  the  part,  or  having  the  bell  of  the  stetho- 
scope shod  with  a  piece  of  india-rubber.  The  differential 
stethoscope  of  Dr.  Scott  Alison  may  occasionally  be  employed 
in  the  physical  examination  of  the  lungs,  but  it  is  of  much 
more  importance  in  cardiac  diagnosis,  especially  in  determining 
the  rhythm  of  murmurs.  It  consists  simply  of  two  stetho- 
scopes, with  flexible  stems,  leading  separately  to  each  ear,  and 
connected  by  a  joint.  The  ear-pieces  are  small  and  fit  into 
the  ears,  while  the  flexible  stems  allow  of  the  bells  being  placed 
at  a  greater  or  less  distance  from  each  other  according  to  the 
desire  of  the  auscultator.  A  new  form  of  diff'erential  stetho- 
scope has  been  introduced  by  Dr.  Spencer,  in  which  the  sounds 
from  each  tube  are  communicated  to  both  ears.  A  binaural 
stethoscope  with  a  single  bell  is  also  frequently  used,  and  is 
said  to  intensify  the  sounds. 

During  auscultation  both  the  patient  and  the  observer  should 
be  in  an  easy  posture.  The  patient  should  lie  quite  flat  or  sit 
unconstrainedly,  all  muscular  eff'ort  being  in  abeyance,  and 
the  auscultator  should  avoid  stooping  or  straining  too  much 
over  the  patient.  A  very  thorough  examination  can  also  be 
made  with  the  patient  standing  erect,  a  blanket  or  shawl  being 
cast  over  his  shoulders  to  prevent  any  chill.  The  examination 
should  be  carried  out  quietly  and  systematically,  the  various 
regions  of  the  chest  being,  as  far  as  possible,  symmetrically  ex- 
amined and  carefully  contrasted.  It  is  often  necessary  also  to 
contrast  diff'erent  parts  on  the  same  side.  The  patient  should 
be  directed  to  breathe  quietl}^  or  forcibly,  according  as  circum- 
stances demand,  and  it  is  well  in  most  cases  to  listen  under 
both  conditions,  always  taking  care,  however,  that  quiet 
respiration  is  first  selected.  A  fact  of  importance  is,  that 
forced  inspiration  should  not  be  performed  spasm odicall}^,  or 
with  noise  in  the  mouth  or  nose,  but  slowly  and  quietly.  A 
thorough  examination  of  all  parts  of  the  lung  is  necessary,  but 
special  attention  should  be  paid  to  the  apex,  both  in  front  and 
behind,  to  the  axillary  region,  to  the  inter-scapular  region,  to 
the  base  behind,  and  to  any  region  where  pain  is  complained  of. 
The  student  must  be  careful  not  to  confuse  his  ear  by  lingering 
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too  long  over  the  same  spot ;  it  is  much  better  to  return  to  it. 
The  examination  should  be  conducted  with  as  little  fatigue  to 
the  patient  as  possible,  and  with  this  end  in  view,  as  well  as  to 
avoid  unnecessary  repetition,  each  spot  on  the  one  side  should 
be  compared  with  a  corresponding  point  on  the  other :  exact 
comparative  results  are  thus  obtained. 

The  principal  objects  for  which  auscultation  of  the  lungs  is 
practised  are  : — 1,  To  ascertain  the  condition  of  the  respiratory 
murmur  or  breath  sounds ;  2,  To  detect  the  presence  of  any 
superadded  abnormal  sounds  or  rales;  3,  To  ascertain  any 
alteration  in  the  resonance  of  the  voice  and  cough,  or  in  the 
transmission  of  the  heart's  sounds. 

BREATH   SOUNDS. 

To  ascertain  the  condition  of  the  breath  sounds.  In  this  as 
in  all  other  departments  of  physical  diagnosis,  the  student 
must  be  acquainted  with  the  healthy  phenomena  before  he  can 
hope  to  detect  morbid  changes.  There  are  three  facts  then 
with  which  he  must  make  himself  perfectly  familiar  in  the 
healthy  chest,  viz.,  the  character  of  the  breath  sounds  as  heard 
over  the  trachea,  over  a  bronchial  tube,  and  over  the  spongy 
lung  tissue.  The  breath  sounds  over  the  trachea  are  loud, 
hollow,  articulate,  and  the  expiration  and  inspiration  are  equal 
in  length  and  intensity,  but  separated  by  a  distinct  interval. 
Bronchial  respiration  is  heard  to  greatest  advantage  near  the 
sterno-clavicular  articulations  or  in  the  inter-scapular  spaces 
near  the  spine.  It  approximates  in  character  to  the  tracheal, 
but  is  much  less  pronounced. 

The  vesicular  or  respiratory  murmur  proper  is  heard  over  the 
spongy  lung,  and  may  be  found  in  its  most  typical  form  in  the 
lower  half  of  the  back,  two  or  three  inches  from  the  spine,  or 
in  the  lateral  region.  It  is  soft,  breezy,  and  uniform;  and 
although  the  inspiratory  and  expiratory  sounds  are  the  same 
in  quality  they  differ  in  degree  and  prolongation,  the  expiratory 
being  less  loud,  and  only  about  one-third  the  length  of  the  in- 
spiratory. The  interval  between  the  two  acts  is  of  very  short 
duration.  It  is  to  be  remarked  that  the  inspiratory  murmur 
is  normally  louder  and  harsher  in  children  than  in  adults  (hence 
called  puerile) y  that  in  old  age  it  tends  to  become  feebler,  and 
that  it  is  usually  more  marked  in  men  than  in  women.  It  is 
also  to  be  expected  that  in  an  emaciated  subject  the  respiratory 
murmur  will  be  more  audible  than  in  one  with  well  developed 
muscular  and  fatty  tissues.     Besides  these  there  are  variations 
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which  cannot  be  accounted  for  on  any  physical  principle,  and 
may  be  regarded  as  individual  peculiarities,  some  men  having 
an  extremely  feeble,  or  almost  inappreciable  respiratory  murmur 
throughout  the  chest,  while  others  have  respiration  which  may 
almost  be  described  as  puerile,  both  conditions  being  quite 
compatible  with  an  absolutely  normal  state  of  the  lungs  and 
air  passages. 

The  vesicular  murmur  may  undergo  various  changes  in  disease. 
It  may  become  weakened  or  suppressed.  Weakening  of  the 
respiratory  murmur  may  result  from  some  obstruction,  such  as 
pressure  of  an  aneurysm  on  a  bronchus,  or  spasm  of  a  bronchus; 
or  from  some  obstruction  in  the  larynx  and  trachea  hindering 
the  free  admission  of  air  into  the  pulmonary  vesicles.  The 
pain  of  pleurisy,  by  impeding  the  free  movements  of  the  chest, 
may  lead  to  partial  restriction  of  the  respiratory  murmur.  It 
may  also  result  from  pulmonary  condensation,  collapse,  or 
emphysema.  Absolute  suppression  occurs  in  cases  of  large 
effusion  either  of  serum  (hydrothorax),  or  of  pus  (empyema), 
or  of  air  (pneumothorax),  into  the  pleural  sac.  In  certain  cases 
of  condensation  and  collapse  of  the  lung,  the  respiratory  mur- 
mur may  be  quite  suppressed  or  replaced  by  some  other  form 
of  respiration,  such  as  the  bronchial. 

The  respiratory  murmur  may  be  exaggerated,  or  as  it  is  techni- 
cally called  puerile.  This  exaggeration  specially  affects  the 
inspiratory  murmur.  In  children  the  normal  respiratory 
murmur  is  of  this  type,  but  in  the  adult  its  presence  usually 
indicates  that  although  the  part  of  the  lung  over  which  it  is 
heard  may  be  healthy,  some  other  part  is  suffering  from  causes 
leading  to  suppression  or  diminution  of  the  respiratory  murmur. 
It  is  heard  at  the  apex  of  a  lung,  for  instance,  when  the  lower 
part  is  compressed  by  pleuritic  effusion,  or  when  the  base  is 
consolidated  ]  or  if  owing  to  any  cause  the  function  of  one  lung 
is  much  crippled,  the  respiratory  murmur  is  often  exaggerated 
on  the  other  side.  All  these  facts  indicate  its  compensatory 
nature. 

Jerky,  zvavy,  sighing,  or  cogged-wheel  respiration,  is  the  term 
applied  to  the  respiratory  murmur  when  it  loses  its  continuous 
character  and  gets  broken  up  into  parts,  or  into  a  series  of 
little  waves.  It  is  the  inspiratory  murmur  almost  exclusively 
which  is  affected  in  this  manner.  It  is  not  indicative  of  any 
positive  disease,  but  should  always  be  regarded  with  suspicion, 
especially  if  it  is  localised  at  the  apex,  as  an  early  indication 
of  phthisis.     In  many  instances  in  the  vicinity  of  the  heart 
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jerky  respiratory  murmur  is  obviously  pulsatile,  and  due  to  the 
cardiac  action. 

Prolongation  of  the  expiration.  It  has  already  been  stated 
that  normally  the  expiratory  murmur  is  much  shorter  than  the 
inspiratory,  but  in  many  cases  it  becomes  so  lengthened  as  to 
equal  the  inspiration,  and  in  some  instances  even  to  exceed  it. 
It  is  a  frequent  indication  of  the  early  stage  of  tubercular 
deposition,  and  in  such  cases  is  usually  associated  with  a  degree 
of  harshness  or  exaggeration  of  the  respiratory  murmur.  In 
vesicular  emphysema,  owing  to  over-distension  of  the  air  vesicles 
and  consequent  loss  of  elasticity  in  their  walls,  this  prolonga- 
tion of  the  expiration  is  very  marked,  and  is  associated  with 
weakening  of  the  inspiratory  murmur. 

But  the  respiratory  murmur,  besides  these  alterations  in  it, 
may  come  to  assume  a  totally  different  quality ;  it  is  replaced, 
in  fact,  by  breathing  of  another  type.  The  changes  in  quality 
are  indicated  by  the  terms  Tracheal,  Bronchial  or  Tubular, 
Cavernous,  and  Amphoric,  Some  of  these  differ  only  in  degree, 
and  all  of  them  may  be  heard  at  different  stages  in  a  case  ojf 
phthisis  going  on  to  excavation,  as  well  as  in  other  affections 
having  a  similar  tendency. 

Bronchial  or  Tubular  respiration,  as  has  been  already  stated,  is 
heard  in  the  healthy  subject  over  the  large  bronchi,  but  in 
certain  forms  of  disease  it  is  present  over  the  spongy  lung.  It 
occurs  in  consolidation  and  collapse.  It  is  heard  in  pneumonia 
during  the  stage  of  hepatisation,  in  phthisis,  and  in  cancer  of 
the  lung.  It  is  occasionally  also  heard  in  pleuritic  effusion  : 
in  cases  with  large  effusion,  where  the  lung  is  squeezed  to  the 
upper  and  back  part  of  the  chest,  bronchial  respiration  is 
often  heard  in  this  situation. 

Cavernous  respiration  has  the  same  hollow  and  articulate 
quality  as  that  heard  over  the  trachea,  and  if  these  characters 
are  present  over  a  limited  area  and  not  in  the  immediate 
vicinity  of  a  bronchial  tube,  and  especially  if  associated  with 
the  metallic  phenomena  (to  be  afterwards  described),  the  pro- 
bability is  that  a  cavity  exists.  All  conditions  that  lead  to 
excavation  in  the  lung  tissue  produce  it,  and  among  these 
phthisis  is  by  far  the  most  frequent.  Dilated  bronchi  may  also 
give  rise  to  it.  Amphoric  respiration  is  just  a  more  exquisite 
degree  of  the  cavernous,  and  can  be  well  imitated  by  blowing 
across  the  mouth  of  a  large  empty  jar.  It  is  heard  in  large 
intra-pulmonary  cavities,  and  in  cases  of  pneumothorax  where 
there  is  a  communication  between  the  lung  and  the  pleural  sac. 
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Guttmann  maintains,  however,  that  it  is  produced  in  pneumo- 
thorax only  when  the  pulmonary  fistula  has  closed,  and  the 
lung  is  still  capable  of  a  certain  amount  of  expansion.  (See 
also  p.  599.) 

RALES. 

The  respirator}^  murmur  may  be  accompanied  or  replaced 
by  other  sounds  called  Rales.  These  may  be  classified  as — 
(1)  Sonorous  and  Sibilant;  (2)  Mucous  or  Bubbling;  (3) 
Crepitant.  Friction  sound  is  not  usually  classified  among  the 
rales,  but,  in  many  instances,  it  so  closely  resembles,  or  is  so 
closely  simulated  by,  intra-pulmonary  sounds,  that  it  seems 
well  to  treat  of  it  in  this  connection.  Various  combinations 
of  these  rales  occur  and  must  be  named  accordingly. 

Sonorous  and  sibilant  rales.  These  are  dry  and  somewhat 
musical ;  they  are  caused  probably  by  some  obstruction  to  the 
tide  of  air  in  the  bronchial  tubes.  The  sonorous  or  snoring 
rales  are  of  a  grave  pitch,  loud,  and  usually  accompany  both 
inspiration  and  expiration,  but  the  pitch  may  vary  in  the  two 
acts.  The  sibilant  (wheezing,  whistling,  cooing,  etc.)  are  high 
in  pitch,  but  in  other  characters  resemble  the  sonorous.  These 
rales  are  heard  most  typically  in  acute  and  chronic  bronchitis, 
and  in  spasmodic  asthma.  The  two  forms  of  rale  are  usually 
associated ;  they  vary  much  from  time  to  time,  and  may  dis- 
appear temporarily  after  a  cough. 

Bubbling  or  mucous  rale.  This  rale,  in  its  typical  form, 
unquestionably  gives  the  ear  the  impression  of  moisture,  like 
the  bubbling  of  air  through  some  viscid  fluid.  It  often  exists 
both  with  inspiration  and  expiration,  and  varies  greatly  in  its 
degree,  sometimes  approaching  to  the  characters  of  the  crepi- 
tant rale,  and  then  called  **  sub-crepitant "  by  some  authors, 
while  at  other  times  it  is  large,  coarse,  and  quite  decidedly 
mucous.  It  may,  in  severe  cases,  be  present  all  over  the  lung, 
but  as  a  rule  is  most  abundant  at  the  base.  It  is  common  in 
bronchitis  where  the  secretion  of  mucus  is  abundant ;  in 
cedematous  states  of  the  lung  owing  to  disease  of  the  heart  or 
kidneys ;  and  in  certain  fevers,  such  as  typhus,  owing  to 
congestion.  In  the  stage  of  resolution  in  pneumonia  the  rale 
known  as  the  crepitus  redux  is  essentially  a  mucous  rale,  and 
the  clicking  rale  of  phthisis  is  also  moist.  This  rale  in  phthisis 
is  so  significant  as  to  demand  special  mention.  It  is  very 
distinctly  moist  and  clicking,  often  very  scanty,  limited  in  its 
area,  chiefly  accompanying  inspiration,  sometimes  only  towards 


598  PHYSICAL  EXAMINATION  OF  THE  LUNGS. 

its  termination,  and  having  a  marked  tendency  to  develop  at 
the  apices.  It  is  very  significant  of  softening  tubercle.  The 
cavernous  rale  may  also  be  considered  as  a  modification  of  the 
mucous.  It  is  present  in  cases  of  cavity  from  tubercular 
disease  or  dilated  bronchi.  It  usually  accompanies  both  expi- 
ration and  inspiration,  is  heard  over  a  limited  area,  and  if  the 
patient  coughs  it  often  has  a  splashing  or  gurgling  quality, 
each  splash  being  followed  by  an  after-tone  or  echo. 

Crepitant  rale.  This  is  a  finer  rale  than  the  mucous,  and  is 
not  distinctly  moist.  It  is  heard  in  its  typical  form  in  the  first 
stage  of  pneumonia,  prior  to  consolidation,  when  it  constitutes 
the  'pneumonic  crepitus.  This  is  heard,  as  a  rule,  on  inspiration 
only,  often  just  at  the  end  of  it,  and  consists  of  a  number  of 
minute  crackles.  It  can  be  well  simulated  b}^  rubbing  a  lock 
of  hair  between  the  fingers  near  the  ear.  The  rale  is  extin- 
guished on  the  supervention  of  bronchial  respiration.  Crepi- 
tant rale  is  also  present  in  oedema  of  the  lungs,  and  acute 
capillary  bronchitis,  and  certain  forms  of  pleuritic  friction 
often  closely  resemble  it.  It  merges  by  insensible  grada- 
tions into  the  subcrepitant  rale,  or  very  fine  moist  or  mucous 
rale. 

Friction  sound  is  produced  in  the  pleura^  owing  to  tho 
roughened  surfaces  grating  on  each  other,  and  in  its  most 
exquisite  form  it  is  easy  of  recognition.  It  is  distinctly  rub- 
bing or  grating,  very  superficial,  and  usually  accompanies  both 
expiration  and  inspiration,  but  it  may  be  with  inspiration 
alone.  It  is  often  quite  appreciable  by  the  hand  of  the 
observer  (pleural  friction  fremitus),  and  the  patient  even 
may  be  conscious  himself  of  the  grating  in  his  chest.  Its 
most  frequent  seats  are  in  the  mammary  region,  in  the 
lateral  region  in  the  line  of  the  axilla,  or  further  round,  near 
the  inferior  angle  of  the  scapula.  It  is  often  accompanied  by 
an  unchanged  condition  of  the  respiratory  murmur,  but  this 
may  be  somewhat  weakened  or  jerky ;  forced  inspiration 
and  coughing  do  not  obliterate  it ;  indeed,  forced  inspiration 
is  often  required  to  bring  it  out.  In  many  cases  its  characters 
are  not  so  pronounced,  and  it  is  often  mixed  up  with  intra- 
pulmonary  rales,  which  tend  further  to  obscure  the  diagnosis. 
In  some  cases  friction  is  caused  in  a  roughened  pleura  by  the 
cardiac  action.  This  is  heard  on  the  confines  of  the  heart,  and 
is  distinctly  related  to  the  cardiac  action,  as  may  be  found  by 
its  continuing  when  the  patient  suspends  respiration. 
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METALLIC  AND  AMPHORIC  PHENOMENA. 

There  is  yet  a  certain  group  of  auscultatory  signs  which 
may  be  classed  under  the  title  of  Metallic  Phenomena.  These 
are  Metallic  Tinkling,  Amphoric  Echo,  the  Bell  Sound,  and 
Hippocratic  Succussion.  All  these  phenomena  are  very  variable 
in  their  degree  and  persistence,  and  they  occur  in  different 
combinations. 

Metallic  tinkling  is  well  described  by  Laennec  as  "  a  peculiar 
sound,  which  bears  a  striking  resemblance  to  that  emitted  by  a 
cup  of  metal,  glass,  or  porcelain  when  gently  struck  with  a  pin, 
or  into  which  a  grain  of  sand  is  dropped."  It  may  be  heard 
with  respiration,  voice  or  cough — most  typically  with  the  last 
two.  It  is  very  significant  of  cavity,  and  may  be  found  in  large 
pulmonary  excavations  when  near  the  surface  of  the  lung,  and 
also  in  pneumothorax. 

Amphoric  Echo.  This  term  is  applied  when  the  voice,  cough, 
or  breath  sounds  have  an  intensely  hollow  resonance,  and  it 
can  be  well  imitated  by  speaking,  coughing,  or  breathing  into 
a  large  empty  jar.  It  very  frequently  accompanies  metallic 
tinkling,  or  may  be  interchangeable  with  it.  It  is  only  present 
when  large  masses  of  air  are  thrown  into  vibration,  and  occurs 
most  frequently  in  pneumothorax,  although  it  may  occasionally 
be  heard  in  intra-pulmonary  cavities  of  large  size.  It  may 
accompany  respiration,  voice,  or  cough,  but  is  usually  most 
pronounced  with  the  two  last. 

The  Bell  Sound  may  be  elicited  by  percussing  the  chest  with 
two  coins  (half-crowns  do  very  well),  the  one  coin  being  used  as 
the  pleximeter  and  the  other  as  the  plessor.  If  percussion  is 
made  at  the  front  of  the  chest  the  auscultator  apphes  his  ear  to 
the  same  side  behind,  and  he  may  hear  a  clear  ringing  sound. 
The  same  result  may  be  obtained  by  a  sharp  fillip  on  the 
chest  wall  :  this  can  be  practised  by  the  auscultator  himself 
while  listening.  This  sign  is  almost  exclusively  confined  to 
pneumothorax. 

Hippocratic  Sncciission  is  produced  when  there  is  a  mixture 
of  air  and  fluid  in  the  pleural  sac  (Hydro-  or  Pyo-pneumothorax), 
The  best  way  to  elicit  it  is  for  the  auscultator  to  apply  his  ear 
directly  to  the  back  or  side  of  the  chest  and,  half  embracing 
the  patient,  to  give  him  a  sudden  shake.  We  have  often  to 
vary  the  posture  of  the  patient  to  bring  this  out,  and  it  is 
sometimes  best  heard  while  he  is  recumbent.  The  sound 
heard  is  similar  to  what  is  got  by  shaking  a  cask  which  con- 
tains air  and  fluid. 
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VOCAL  RESONANCE  AND  FREMITUS. 

The  next  point  in  the  examination  of  the  kings  is  to  ascer- 
tain any  alteration  in  the  vocal  resonance  or  fremitus,  or  in 
the  transmission  of  the  heart's  sounds. 

Vocal  resonance  is  the  term  applied  to  the  vibrations  caused 
by  the  voice  of  the  patient  transmitted  through  the  chest  to 
the  ear  of  the  auscultator.  It  is  best  elicited  by  causing  the 
patient  to  say  such  words  as  *' twenty-one,"  "twenty-two," 
'*  twenty-three,"  in  his  natural  voice.  It  is,  as  a  rule,  most 
distinct  in  adult  males,  especially  if  the  voice  is  grave  in  pitch, 
but  it  is  subject  to  such  variations,  that  in  the  absence  of 
other  signs  of  disease  little  diagnostic  importance  can  be 
attached  to  it.  It  is  well  to  recollect  also,  that  even  in  health 
it  is  louder  in  most  cases  at  the  apex  of  the  right  lung  than 
of  the  k  \.  Over  the  spongy  lung  the  vocal  resonance  is 
simply  an  indistinct  buzzing,  but  if  listened  to  over  the 
trachea,  it  is  found  to  be  loud  and  near  the  ear,  every  syllable 
is  quite  appreciable  even  when  whispered.  This  is  almost 
identical  with  pectoriloquy,  in  which  the  sounds  appear  to  be 
transmitted  directly  into  the  ear  from  the  chest.  Over  the 
site  of  the  larger  bronchi  the  voice  possesses  a  less  degree 
of  distinctness  and  intensity,  and  to  this  is  applied  the  term 
bronchophony. 

lu  disease  the  vocal  resonance,  over  the  area  of  spongy  lung, 
may  approximate  to  bronchophony  or  pectoriloquy.  The  change 
in  the  direction  of  bronchophony  depends  chiefly  on  con- 
solidation, and  is  often  present  in  pneumonia,  phthisis,  and 
other  condensations.  Laennec  believed  pectoriloquy  (but  only 
in  that  degree  which  he  termed  *^  perfect  pectoriloquy  ")  to  be 
pathognomonic  of  cavity  in  the  lung,  and  no  doubt  it  is  a 
frequent  associate  of  this  condition,  and  a  valuable  fact  in 
conjunction  with  other  signs,  but  it  may  also  be  heard  in  cases 
of  consolidation,  such  as  those  mentioned  above. 

j^gophony  was  the  name  applied  by  Laennec  to  a  pecuHar 
modification  of  the  vocal  resonance  which  is  high  in  pitch,  very 
tremulous,  and  closely  resembles  the  bleating  of  a  goat,  or  the 
voice  of  Pimch  in  the  puppet  show.  It  is  not  often  found  in 
perfection,  but  degrees  of  it  are  not  uncommon,  and  its  most 
frequent  site  is  near  the  inferior  angle  of  the  scapula.  Laennec 
thought  it  depended  on  the  interposition  of  a  thin  stratum  of 
fluid  between  the  layers  of  the  pleura,  but  it  is  also  found  in 
the  course  of  pneumonia,  and  in  inflammatory  thickening  of 
the  pleura.     Its  cause  is  still  a  matter  of  dispute. 


VOCAL  RESONANCE. 
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Autophony  is  a  term  used  to  denote  the  resonance  of  the 
auscultator's  voice  if  he  speaks  while  he  has  his  ear  applied  to 
the  patient's  chest.  He  may  hear  the  tones  of  his  voice  inten- 
sified on  the  one  side  as  compared  with  the  other.  This 
phenomenon  is  heard  more  or  less  in  most  of  the  cases  where 
bronchophony  is  developed,  but  it  is  chiefly  marked  in  cases 
of  large  cavity,  and  especially  in  pneumothorax. 


Fio.  101.— Position  of  Thoracic  Organs  (Luschka).  Compare  also  Fig.  156  on  page 
■662.  The  ovitlines  of  organs  partially  invisible  in  the  dissection  are  indicated  by 
very  fine  dotted  lines. 

Reference  letters  :—r.  an.=right  auricle;  a.  o.  =arch  of  aorta;  v.  i.=the  two 
innominate  veins  ;  v.  c.=vena  cava  descendens  ;  p. = pulmonary  artery  ;  1.  au.=left 
auricle  ;  1.  v.=:!eft  ventricle  ;  r.  v.  =  right  ventricle. 

The  vocal  resonance  may  he  absent  in  certain  cases,  and  this 
is   an   important   fact   if  the  resonance  was  known  to  have 
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existed  previously ;  or  it  may  be  absent  only  on  one  side  or  at 
one  part.  This  points  to  some  obstacle  to  the  transmission  of 
the  sound,  chiefly  owing  to  fluid  eff'usion  or  some  obstruction  in 
the  bronchial  tubes. 

For  amphoric  voice  in  pneumothorax  see  page  599. 

The  vocal  fremitus  is  closely  allied  to  vocal  resonance.  It  is 
the  sensation  appreciated  by  the  hand  placed  on  the  patient's 
chest  while  he  speaks.  This  is  also  subject  to  great  variation, 
consistent  with  perfect  health,  but  it  may  be  stated  as  a 
general  rule,  that  conditions  leading  to  increase  or  diminution 
of  the  vocal  resonance  apply  to  vocal  fremitus.  It  is  thus 
generally  increased  in  consolidation  of  the  lung,  and  diminished 
in  pleuritic  effusion. 

In  certain  diseased  conditions  of  the  lungs  the  heart's  sounds 
may  be  transmitted  widely  over  the  pulmonarj^  area.  This  is 
especially  the  case  in  all  forms  of  consolidation,  and  when  this 
transmission  is  to  the  apices  of  the  lungs,  and  especially  to  the 
right,  it  is  often  significant  of  phthisical  consolidation.  The 
heart's  sounds  may  be  altered  in  quality  owing  to  diseased 
conditions  in  the  lung,  but  these  will  be  noticed  under  the 
phj^sical  diagnosis  of  the  heart. 

PART  II. -PHYSICAL  EXAMINATION   OF  THE   HEART. 

,  In  the  physical  examination  of  the  heart,  the  same  methods 
of  investigation  are  employed  as  in  the  case  of  the  lungs,  viz., 
Inspection,  Palpation,  Percussion,  and  Auscultation.  The  cardio- 
graph and  sphygmograph  yield  also  valuable  information  as  to 
the  state  of  the  heart  in  many  instances.  (See  pp.  633,  650.) 
It  is  of  great  importance  for  the  beginner  to  practise  fre- 
quently the 

EXAMINATION   OF  THE   NORMAL   HEART. 

The  first  point  of  importance  for  the  student  to  note  is  the 
contour  of  the  chest-wall  in  front  of,  and  enclosing  the  organ. 
In  the  healthy  chest  the  left  is  usually  symmetrical  with  the 
right  side,  but,  as  will  afterwards  be  seen,  certain  diseases 
may  cause  alterations  in  respect  of  this  symmetry,  which  may 
have  a  diagnostic  importance.  Having  inspected  the  pre- 
cordial region,  and  having  noted  the  fact  of  any  risible  pulsation^ 
whether  diflused  over  the  cardiac  area,  or  limited  to  the  apex- 
region,  the  epigastrium,  or  other  part  of  the  chest,  the  next 
point  to  determine,  if  possible,  is  the  exact  position  of  the  aipex- 
heat.     In  many  cases  this  corresponds  with  a  visible  pulsation 
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which  may  have  been  noted  in  the  preliminary  survey,  but  in 
not  a  few  instances  no  such  distinct  pulsation  is  seen,  and 
careful  search  by  palpation  must  be  made  for  the  apex.  In 
all  cases,  whether  there  is  a  visible  apex-beat  or  not,  the  inter- 
costal spaces  in  the  precordial  region  should  be  separately 
examined  with  the  tips  of  the  index  and  middle  fingers,  in 
order  to  fix  if  possible  the  exact  spot  at  which  the  apex,  or 
rather  the  most  superficial  part  of  the  left  ventricle,  strikes  the 
chest-wall.  The  most  favourable  opportunity  for  this  is  in 
expiration,  when,  by  the  recession  of  the  lung,  the  heart 
approaches  most  closely  to  the  ribs  ;  but  the  state  of  expiration 
must  not  be  too  long  maintained.     (See  foot-note,  p.  607.) 

In  the  normal  chest,  in  the  recumbent  posture,  the  apex- 
beat  is  usually  found  in  the  fifth  intercostal  space,  slightly 
inside  the  vertical  line  of  the  nipple.  ^  It  is  to  be  remembered, 
however,  that  the  site  of  the  nipple  varies  to  some  extent  even 
in  males,  and  in  women  its  position  is  ruled  by  the  degree  of 
development  and  laxity  of  the  mamma,  and  so  its  relation  to 
the  apex-beat  is  by  no  means  constant.  The  usual  position  of 
the  apex-beat  is  as  above  indicated  ;  but  in  not  a  few  instances, 
even  in  healthy  subjects,  no  distinct  impulse  exists  while  the 
patient  is  in  dorsal  decubitus,  and  onl}^  a  comparatively 
feeble  pulsation  is  felt  in  the  fourth  or  fifth  intercostal  space. 
In  such  a  case  the  patient  should  be  turned  on  his  left  side 
well  round  on  the  face.  This  change  in  posture  favours  the 
gravitation  of  the  heart  to  the  surface  of  the  chest,  and  to  the 
left  side,  so  that  an  apex-beat,  almost  imperceptible  in  the 
recumbent  position,  may  now  become  distinct.  Under  such 
circumstances,  allowance  must  be  made  for  its  being  carried 
more  to  the  left,  but  the  degree  of  this  varies  in  difi'erent 
subjects  according  to  the  laxity  of  the  tissues  which  bind  the 
heart.  A  cardiac  apex-beat  inappreciable  in  the  recumbent 
posture  may  also  be  made  apparent  b}^  causing  the  patient  to 
sit  up  and  lean  somewhat  forward.  Percussion  may  assist  in 
determining  to  some  extent  the  site  of  the  apex  as  it  is  usually 
found  immediately  inside  the  left  border  of  the  precordial  dul- 
ness.  But  the  student  should  also  use  the  stethoscope  in  aid 
of  palpation  in  determining  this  most  important  fact,  and  it  is 
specially  useful  where  no  tangible  apex-beat  exists.  For  this 
purpose  he  should  auscultate  in  the  apex-region  till  a  spot  is 

1  Or  midway  between  the  vertical  line  of  the  nipple  and  the  "parasternal 
line,"  which  is  an  imaginary  line  falling  midway  between  the  margin  of  the 
sternum  and  the  nipple  line. 


604  PHYSICAL  EXAMINATION  OF  THE  HEART. 

found,  over  which  the  first  sound  of  the  heart  has  the  most 
definite  and  superficial  character,  and  this  may  be  assumed  to 
be  the  point  at  which  the  wall  of  the  left  ventricle  comes  near- 
est to  the  surface. 

Having  determined  as  nearly  as  possible  the  position  of  the 
apex-beat,  it  should  be  marked  (with  ink  or  pencil),  and  the 
next  step  is  to  appreciate  thoroughly  the  nature  of  the  impulse. 
This  can  be  done  either  with  the  tips  of  the  fingers  or  the  ball 
of  the  thumb,  the  former,  however,  yielding  the  more  definite 
results.  In  healthy  subjects  in  whom  a  tangible  apex-beat 
exists,  it  is  precise  and  definite,  the  area  of  visible  impulse 
not  exceeding  a  square  inch ;  and  in  those  in  whom  it  is  not 
present  in  the  recumbent  posture,  but  is  developed  when  they 
are  laid  over  on  the  left  side,  it  presents  similar  characters. 
Changes  in  neighbouring  organs  may  have  so  altered  the  rela- 
tions of  the  apex  as  to  obscure  its  impulse  in  all  positions,  and 
♦such  a  condition  is  to  be  noted,  but  it  does  not  necessarily 
indicate  disease  of  the  heart.  A  definite  apex-beat  may  also 
be  wanting  in  healthy  subjects  from  the  fact  that  the  impulse 
is  delivered  against  a  rib  instead  of  an  intercostal  space. 

In  the  strictly  healthy  subject  no  considerable  impulse  exists 
over  the  right  ventricle,  but  a  degree  of  this  can  be  educed  by 
sudden  exertion,  and  it  may  be  discriminated  from  the  apex- 
beat.  This  impulse  or  heave  is  best  appreciated  by  the  ball  of 
the  thumb  or  palm  of  the  hand  placed  over  the  region  of  the 
right  ventricle.  It  can  also  be  well  appreciated  by  the  direct 
application  of  the  ear  when  the  impulse  is  communicated  to  the 
head.  The  student  should  notice  this  impulse  carefully,  as  in 
8ome  diseased  conditions  it  is  of  much  diagnostic  value.  In 
widely  diffused  impulse  the  point  farthest  to  the  left,  giving  a 
distinct  and  direct  impact,  is  to  be  regarded  as  the  most  pro- 
bable site  of  the  apex,  bvit  it  does  not  necessarily  follow  in  such 
eases  that  the  real  apex  of  the  left  ventricle  produces  any  sen- 
sible and  separate  impact  at  all. 

Percussion  of  the  heart  is  the  next  step  in  the  examination. 
In  women  in  whom  the  mamma  is  large  and  flabby  it  should 
be  drawn  up  or  to  one  side  while  the  percussion  is  being  fol- 
lowed out.  The  area  of  precordial  dulness  will  vary  somewhat 
according  to  the  strength  of  the  percussing  stroke.  If  the 
deep  or  relative  percussion  dulness  is  wanted,  a  comparatively 
strong  stroke  is  necessary,  and  the  percussion  should  be  made 
as  far  as  possible  during  expiration,  while  the  heart  is  most 
uncovered.     If,  however,  the  superficial  or  absolute  dulness  is 
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required,  the  lightest  possible  stroke  should  be  employed,  in 
order  to  determine  accurately  only  that  part  of  the  heart  which 
is  uncovered. 

Even  with  light  percussion,  however,  the  portion  of  heart 
uncovered  by  lung  cannot  be  delimited  with  absolute  accuracy, 
inasmuch  as  the  layer  of  lung  having  become  so  thin  near  its 
margin  the  pulmonary  resonance  is  modified  by  the  solid  organ 
beneath,  which,  although  overlapped,  diminishes  the  resonance 
in  the  area  controlled  by  the  percussion  stroke. 

If  the  object  is  to  estimate  the  size  of  the  heart,  the  area  of 
percussion-dulness  is  best  mapped  out  by  a  stroke  just  suffi- 
cient to  bring  out  a  perfectly  distinct  pulmonary  note,  and  the 
point  where  the  first  diminution  in  the  resonance  can  be  de- 
tected should  be  marked  as  the  boundary.  Different  observers 
may  mark  out  the  cardiac  dulness  in  a  given  case  with  very 
different  results  as  regards  the  mere  marking,  although  pro- 
bably with  little  difference  as  regards  the  inferences  they  draw 
concerning  the  size  of  the  heart — each  observer  having  become 
familiar  with  his  own  method  as  applied  to  normal  as  well  as 
abnormal  conditions.  The  student  must  aim  at  establishing 
some  such  standard  for  himself  whatever  may  be  the  method 
he  is  taught.  From  practice  on  normal  hearts  he  will  arrive 
at  a  standard  of  percussion-dulness  from  which  safe  inferences 
may  be  drawn  in  cases  of  disease. 

In  the  delimitation  of  the  heart,  it  is  best  to  begin  percussion 
over  the  pulmonary  area  in  the  immediate  vicinity  of  the 
organ  and  travel  inwards.  Commencing  then  with  the  right 
border,  the  student  should  appreciate  thoroughly  the  clear 
note  over  the  right  lung  and  then  percuss  towards  the  middle 
line,  noting  the  point  at  which  the  clear  pulmonary  note  be- 
comes modified.  Having  marked  out  the  whole  of  the  right 
border  in  this  manner  he  should  proceed  to  the  left,  to  which 
the  position  of  the  apex-beat  will  afford  a  guide.  To  delimit 
the  upper  border,  percussion  is  to  be  made  from  the  left  infra- 
clavicular region  downwards.  The  lower  border  of  cardiac 
dulness  cannot,  as  a  rule,  be  separated  from  that  of  the  liver. 
It  is  useful  to  indicate  these  limits  of  percussion-dulness  by 
marking  them  with  ink  or  pencil.  The  right  border  of  the 
dulness  as  thus  ascertained  will  be  found  usually  to  coincide 
pretty  exactly  with  the  mesial  line  (although  with  very  strong 
percussion  it  may  pass  to  the  right  of  that  line  from  one  inch 
and  a  half  to  two  inches).  The  left  border,  as  a  rule,  coincides 
with  a  line  about  half  an  inch  outside  the  apex-beat,  and  so 
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corresponding  nearly  with  the  vertical  line  of  the  nipple.  The 
upper  margin  of  dulness  is  usually  near  the  lower  border  of 
the  third  rib,  and  it  curves  downward  to  join  the  left  margin. 
(See  Fig.  102.)     The  transverse  measurement  of  this  area  of 


Fig.  102. — Area  of  Normal  Percussion -dulness  of  Heart,  Liver,  and 
Spleen.    (Slightly  modified  from  Weil.) 

normal  percussion-dulness  as  described  may  be  stated  approxi- 
mately at  from  three  to  four  inches  in  the  adult  male.  In 
women  it  is  less,  and  it  will  vary  according  to  the  build  and 
stature  of  the  subject.  While  performing  the  percussion 
attention  should  be  given  to  the  sense  of  resistance  to  the 
percussing  stroke,  as  the  presence  of  increased  resistance  may 
assist   the   diagnosis.     In  many  instances,  however,  the  de- 
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limitation  of  the  cardiac  dulness  is  interfered  with  by  the 
occurrence  of  consolidation  in  either  lung  in  close  proximity 
to  the  heart,  or  by  the  presence  of  fluid  in  the  pleurae. 
The  Sounds  of  the  normal  heart  are  discussed  at  p.  615. 

CHANGES  IN  THE  APEX-BEAT— ABNOEMAL  PULSATION. 

The  apex-beat  may  become  inappreciable  or  at  least  much  obscured. 
This  is  especially  apt  to  occur  in  cases  of  copious  fluid  eff'usion 
into  the  pericardium,  or  from  bulging  of  the  anterior  margins 
of  the  lung  in  emphysema.  Again,  if  the  right  ventricle  is 
much  dilated  it  pushes  the  left  into  the  background  and 
hinders  it  from  reaching  the  surface,  so  that  no  precise  apex- 
beat  is  present.^  In  extensive  adhesion  of  the  pericardium 
also,  there  is  often  no  distinct  apex-impulse,  but  rather  a 
systolic  retraction  of  one  or  two  of  the  intercostal  spaces  in  the 
vicinity  of  the  apex-region,  or  it  may  be  of  the  whole  chest 
wall  in  children  in  whom  the  ribs  are  yielding ;  at  the  same 
time  the  heart  has  often  a  jogging  or  tumbling  action.  The 
absence  or  want  of  precision  of  the  apex-beat  may  thus  indicate 
disease  either  of  the  heart  itself  or  of  some  of  the  neighbouring 
organs. 

The  apex-impulse  may  be  exaggerated.  This  is  generally  the 
case  in  hypertrophy  of  the  left  ventricle,  in  which  also  it  is 
usually  displaced  downwards  and  to  the  left.  All  causes,  how- 
ever, which  produce  overaction  of  the  heart,  as,  for  instance, 
mental  excitement  or  violent  exertion,  may  lead  to  temporary 
exaggeration  of  the  apex-impulse. 

The  apex-beat  is  often  displaced.  It  may  be  found  displaced 
downwards  and  towards  the  left,  so  as  to  be  felt  in  the  6th,  7th, 
or  8th  intercostal  space,  several  inches  outside  the  nipple  line. 
Under  such  circumstances  the  impulse  is  usually  much  increased 

1  Apart  from  diseased  conditions  altogether,  a  very  simple  experiment, 
which  anyone  can  make  on  himself,  will  demonstrate  the  effect  which  a  dis- 
tended right  ventricle  has  on  the  apex-beat.  When  lying  in  an  easy  position 
a  finger  is  put  on  the  apex-beat,  and  its  character  carefully  noted,  while  with 
the  other  hand  the  pulse  of  some  of  the  arteries  is  felt.  Respiration  is  then 
simply  suspended  without  any  deep  preliminary  inspiration.  As  the  sense  of 
suffocation  approaches,  the  apex-beat  grows  gradually  more  indistinct,  and 
may  even  disappear,  while  the  heave  of  the  right  ventricle  becomes  very 
marked.  The  pulse,  however,  is  not  affected  to  any  extent,  except  perhaps 
being  a  little  smaller,  and  this  shows  that  the  left  ventricle  is  still  contracting 
quite  efficiently  although  the  apex-impulse  has  become  obscure  ;  owing  to  the 
repletion  of  the  right  ventricle,  the  left  is,  as  it  were,  thrown  behind  and 
cannot  reach  the  chest  wall.  AVhen  respiration  is  resumed  the  apex-beat 
becomes  apparent  at  once.  These  conditions  are  quite  independent  of  the 
expansion  of  the  lung,  being  equally  appreciable  in  inspiration  or  expiration. 
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in  intensity,  and  so  widespread  as  to  be  visible  in  two  or  three 
intercostal  spaces.  This  is  usually  found  in  hypertrophy  of 
the  heart,  involving  the  left  ventricle  chiefly.  The  apex-beat 
may  come  to  be  displaced  upwards^  owing  to  pressure  on  the 
diaphragm  from  ascites,  tympanites,  and  solid  or  cystic  tumours 
of  the  abdominal  organs ;  or  it  may  be  dragged  upwards  by  a 
shrinking  of  the  left  lung,  as  in  phthisis  with  contracting 
cavities  in  the  apex,  or  from  retraction  of  one  side  of  the  chest 
after  the  absorption  of  an  efl'usion.  In  considerable  pericardial 
effusion  the  apex-beat  is  apt  to  be  raised,  and  the  same  is  said 
to  occur  in  cases  of  adherent  pericardium.  It  may  be  found 
displaced  either  to  the  right  or  left  by  fluid  or  air  in  the  pleurae 
(Hydrothorax,  Empyema,  or  Pneumothorax).  The  displace- 
ment is  much  greater  when  the  efl'usion  is  in  the  left  pleural  sac, 
and,  if  it  is  extreme,  the  heart  may  be  found  beating  under  the 
right  nipple.  This  condition  has  been  called  Dexiocardia.  (See 
Fig.  106.)  The  impulse,  however,  which  is  felt  in  such  a  case 
is  not  from  the  apex  of  the  left  ventricle,  but  from  some  part 
of  the  right.  The  heart  may  remain  displaced  even  after  the 
efl'usion  disappears,  through  the  influence  of  adhesions. 

Changes  in  the  character  of  the  apex-impulse  are  also  to  be 
noted.  It  may  become  unduly  strong  and  heaving  in  hyper- 
trophy, or  weak  in  cases  of  dilatation  and  fatty  degeneration. 
Its  regularity,  or  the  reverse,  in  rhythm  and  force,  must  also 
be  attended  to. 

Centres  of  pidsafion  other  than  the  apex-beat,  may  become  de- 
veloped in  diseased  conditions.  In  certain  cases,  coincidently 
with  a  want  of  distinct  apex-beat,  there  is  an  undue  develop- 
ment of  the  imjmlse  or  heave  over  the  right  ventricle.  This  is 
especially  the  case  in  hypertrophy  and  dilatation  of  the  right 
side  of  the  heart.  There  is  then  appreciable  over  the  region 
of  the  right  ventricle  a  difl'used  impulse  which  is  often  propa- 
gated into  the  epigastrium,  through  the  left  lobe  of  the  liver,  in 
the  form  of  a  wide-spread  pulsation ;  and  in  certain  cases  of  dis- 
placement of  the  heart,  as,  for  instance,  downwards  and  inwards 
from  emphysema,  even  a  more  direct  impulse  may  be  felt  there. 
As  this  epigastric  piUsation  is  always  important,  it  should  be 
sought  for,  not  only  by  placing  the  flat  of  the  hand  over  the 
pit  of  the  stomach,  but  also  by  inserting  the  tips  of  the  fingers 
under  the  costal  cartilages  in  the  direction  of  the  heart.  This 
epigastric  pulsation  from  the  action  of  the  heart  must  be  dis- 
tinguished from  a  pulsation  communicated  from  the  aorta, 
which  is  felt  under  certain  conditions  in  the  same  region.    The 
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aortic  pulsation  can  usually  be  traced  along  the  vessel  in  the 
abdomen  (not  merely  as  a  pulsating  tumour,  as  in  aortic  aneur- 
ysm there)  :  and,  by  careful  attention  to  its  rhythm,  it  may  be 
found  to  succeed  the  cardiac  systole  by  a  minute  interval  of 
time.  This  **  throbbing  aorta  "  is  a  frequent  fact  in  anaemic  or 
nervous  conditions.  (See  p.  347.)  Aneurysm  of  the  abdominal 
aorta,  or  of  some  of  its  branches,  may  also  give  rise  to  pulsation 
in  the  epigastrium,  but  the  sense  of  tumour  and  other  signs 
will  usually  guide  the  diagnosis.  (See  p.  677.)  In  certain  in- 
stances of  very  free  tricuspid  regurgitation,  pulsation,  syn- 
chronous with  the  cardiac  systole,  is  felt  in  the  liver.  (See  p. 
658.) 

When  the  base  of  the  heart  is  uncovered,  owing  to  retrac- 
tion of  the  edge  of  the  left  lung,  as  in  phthisis  pulmonalis,  the 
roots  of  the  great  vessels,  and  especially  of  the  pulmonary 
artery,  as  it  is  most  superficial,  are  exposed,  and  as  it  usually 
happens  in  such  cases  that  the  patient  is  much  emaciated,  a 
pulsation  which  corresponds  with  the  expansion  of  the  pulmon- 
ary artery  can  sometimes  be  felt  and  even  seen.  It  is  situated 
about  the  second  left  intercostal  space,  near  the  margin  of  the 
sternum,  is  very  restricted  in  its  area,  and,  in  addition  to  the 
impulse,  the  finger  is  conscious  of  its  being  succeeded  by  a 
snap  and  sudden  recoil,  coincident  with  the  closure  of  the 
sigmoid  valves.  In  rare  instances,  pulsation  from  the  auricle 
exists  in  this  situation,  but  the  impulse  in  such  a  case  precedes 
the  apex-beat,  and  is  succeeded  by  no  snap.  Simultaneous 
tracings  of  the  cardiac  apex:-beat  and  the  abnormal  pulsation  in 
such  cases  may  be  taken  with  the  Polygraph,  and  will  at  once 
resolve  any  difficulties  that  may  arise  as  to  its  being  due  to 
auricle  or  pulmonary  artery.  The  aorta  is  too  deeply  seated 
to  give  any  definite  impulse  externally  in  the  normal  con- 
ditions, but  when  aneurysmal  disease  of  its  thoracic  portion 
exists  a  pulsation  may  be  produced  which  can,  as  a  rule,  be 
quite  easily  separated  from  that  of  the  heart.     (See  p.  631.) 

Pulsation  in  the  vessels  of  the  neck.  The  jugular  fossa  should 
be  explored  by  inserting  the  tips  of  the  fingers  down  behind 
the  sternum,  the  patient  being  directed  to  bend  the  head  for- 
wards, so  as  to  relax  the  tissues.  Undue  pulsation  sometimes 
associated  with  a  sense  of  resistance  or  tumour  there,  chiefly 
due  to  aneurysm,  or  at  least  dilated  aorta,  is  often  met  with  in 
this  situation.  The  trachea  may  be  found  displaced  somewhat 
backward,  or  to  either  side  in  such  cases.  The  state  of  the 
jugular  veins  is  also  to  be  noted,  pulsation  in  them  being  a 
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frequent  associate  of  valvular  disease  of  the  right  side  of  the 
heart.  Such  pulsation,  however,  is  not  necessarily  a  serious 
matter ;  it  merely  indicates  regurgitation  of  blood  back  into 
the  veins,  the  valves  at  the  root  of  the  neck  being  incompetent, 
perhaps  from  distension  of  the  vessel.  This  may  occur  in 
health,  though  usually  only  to  a  slight  degree  and  without  any 
distension  or  other  abnormal  symptom,  the  impulse  of  the  auricle 


Fig.  103.— Cardiac  Dulness  increased  from  Hypertrophy  of  both  Ventricles. 

(perhaps  also  of  the  right  ventricle)  being  transmitted  directly 
through  veins  with  congenitally  imperfect  valves.  In  some 
instances,  although  there  is  no  actual  pulsation  in  the  vein,  it 
receives  a  movement  from  the  artery  lying  underneath  it,  so 
as  to  simulate  this :  the  way  to  solve  the  difficulty  is  by 
pressing  very  lightly  on  the  vein  at  the  root  of  the  neck,  and 
so  occluding  it,  and  if  under  these  circumstances  the  pulsation 
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ceases,  the  inference  is  that  the  action  is  in  the  vein,  while  if 
it  continues  it  is  most  probably  due  to  the  heave  of  the  carotid. 
The  pulsation  in  the  veins  of  the  neck  can  usually  also  be  re- 
cognised as  different  in  character  from  a  transmitted  arterial 
impulse,  being,  as  a  rule,  much  more  wavy.  Tracings  can 
sometimes  be  taken  of  this  venous  pulse  in  the  neck :  their 
characters  and  interpretation  will  be. found  at  p.  648.  Re- 
traction of  the  veins  of  the  neck  during  the  cardiac  diastole 
should  be  looked  for,  as  it  is  said  to  occur  sometimes  in  cases 
of  adherent  pericardium. 

Undue  pulsation  in  the  arteries  of  the  neck  exists  in  exoph- 
thalmic goitre  ;  in  some  cases  of  anaemic  palpitation  ;  in  aneur- 
ysm ;  and  in  aortic  insufficiency,  where  the  visible  pulsation  is 
often  a  very  marked  feature. 


CHANGES  IN  THE   AREA  OF  PRECORDIAL  DULNESS. 

The  area  of  precordial  dulness  may  be  increased,  diminished, 
or  displaced.  Decrease  in  its  area  is  generally  due,  not  to 
disease  of  the  heart  itself,  but  to  changes  in  the  lungs,  and 
especially  to  emphysema,  in  which  the  anterior  margins  of  the 
lung  may  become  so  distended  as  to  mask  the  cardiac  dulness 
to  a  greater  or  less  extent.  (See  Fig.  157,  p.  664.)  In  emaciat- 
ing diseases,  however,  the  heart  participates  in  the  general 
atrophy,  and  this  may  lead  to  some  decrease  in  the  precordial 
dulness. 

But  increase  in  this  area 
is  much  more  frequent.  If 
the  increase  is  towards  the 
left  side  and  downwards, 
and  coincides  with  a  strong 
and  somewhat  diffused  apex- 
beat  in  the  sixth  or  seventh 
interspace,  or  much  to  the 
left  of  its  normal  site,  it 
most  likely  indicates  hyper- 
trophy of  the  left  ventricle. 
If,  on  the  other  hand,  the 
dulness  extends  chiefly  to 
the  right,  the  presumption 

,,               i        p    1             i         1  Fig.  104.— Percussion-dulness  in  Pericardial 

IS   the    seat   OI    hypertrophy  Effusion:  the  lower  and  left  margins  left  un- 

nr   rlilj:if«fin-n    i\ru\  fViic    rwcwr  defined,  owing  to  their  having  been  inseparable 

or   aiiaiation,  ana  tniS    may  from  the  dull  percussion  of  the  abdomen  and  of 

be       corroborated      by      the  the  left  pleura.    (Gairdner.) 


612 


PHYSICAL  EXAMINATION  OF  THE  HEART. 


i 


occurrence  of  a  well-marked  heaving  action  over  the  right 
ventricle,  by  an  ill-defined  apex-beat,  and  by  the  presence  of 
pulsation  in  the  epigastrium.  If  the  dulness  is  increased  pretty 
equally  both  to  right  and  left,  while  the  upper  margin  main- 
tains its  normal  position,  hypertrophy  or  dilatation  of  both 


Fig.  105.— Displacement  of  mediastinum,  heart,  and  liver  from  pneumo- 
thorax of  the  right  side.    (Weil.) 

cavities  maybe  suspected  (see  Fig.  103);  but  if  with  lateral 
extension  there  is  a  conical  prolongation  of  the  dulness  up  in 
the  direction  of  the  first  rib,  there  is  ground  for  suspecting 
effusion  into  the  pericardium.  (See  Fig.  104.)  In  all  these 
cases  there  may  be  a  degree  of  vaulting  in  the  precordial 
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region,  but  it  is  usually  most  marked  in  pericardial  effusion,  in 
which  the  percussion  resistance  is  also  greatly  increased.  Ap- 
"parent  increase  in  the  dulness  may  arise  from  tumours — 
aneurysmal,  cancerous,  or  glandular,  situated  in  the  media- 
stinum ;   or   from  effusions  into  the  pleurae ;    or  even  from 


Fig.  106. — Displacement  of  mediastinum,  heart,  and  left  lobe  of 
liver  from  pleuritic  effusion  on  the  left  side  :  the  shading  indicates 
the  extent  of  dull  percussion. 

limited  consolidations  of  the  lung  in  the  immediate  vicinity 
of  the  heart.  The  diagnosis  of  aneurysm  may  be  made  from 
the  fact  that  the  abnormal  area  of  dull  percussion  is  usually 
situated  at  the  base  of  the  heart,  often  at  the  manubrium 
sterni ;  it  coincides  in  situation  with  the  aorta  and  is  some- 
times joined  to  the  cardiac  dulness  by  only  a  narrow  neck ;  a 
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pulsation  separable  from  that  of  the  heart  is  often  present 
over  it,  sometimes  accompanied  with  thrill ;  the  heart's  sounds- 
are  also  frequently  changed  in  quality  over  the  dull  area,  and 
sometimes  associated  with  murmur.  The  diagnosis  in  the  other 
conditions  mentioned  may  be  assisted  by  the  fact  that  the 
cardiac  sounds  are  normal  in  character,  not  co-extensive  with 
the  dull  area,  and  there  is  not  the  heaving  impulse  that  might 
be  expected  were  the  extension  due  to  dilatation  or  hypertrophy 
of  the  heart  itself  The  subjective  symptoms  will  also  afford 
valuable  means  of  diagnosis. 

Displacement  of  the  area  of  cardiac  dulness  either  to  the 
right  or  left  may  be  due  to  pleural  effusions  of  fluid  or  air,  the 
displacement  being  always  more  marked  when  the  left  pleura 
is  the  seat  of  the  disease.  (See  Figs.  105  and  106,  pp.  612,  613.) 
Tumours  in  the  thorax  may  displace  the  precordial  dulness  in 
almost  any  direction.  A  certain  amount  of  displacement  of 
the  cardiac  dulness  is  of  habitual  occurrence  in  emphysema  of 
the  lung,  associated  usually  with  some  diminution  of  its  extent 
also.     (See  Fig.  157,  p.  664.) 


CARDIAC  TREMOR  OR  THRILL. 

In  the  palpation  of  the  heart  there  is  sometimes  conveyed 
to  the  hand  along  with  the  impulse  a  sense  of  tremor  or  thrill — 
"purring  tremor."  It  is  most  frequently  associated  with 
valvular  disease  either  aortic  or  mitral,  and  is  quite  distinct  in 
its  character  from  the  sensation  which  is  sometimes  felt  over 
the  precordial  region  in  pericarditis  (pericardial  friction-fre- 
mitus),  from  the  rubbing  of  the  roughened  pericardial  surfaces 
on  each  other.  This  latter,  when  typical,  has  a  harsh,  rubbing, 
grating  character,  and  does  not,  as  a  rule,  i^ossess  the  fixity  as 
regards  site  and  rhythm  of  endocardial  thrills.  The  most 
usual  sites  of  tremor  are  the  apex  and  the  base.  When  limited 
to  the  apex  it  is  very  characteristic  of  constriction  or  roughen- 
ing of  the  mitral  orifice,  provided  it  can  be  felt  immediately 
to  precede  the  apex-beat.  It  coincides  in  fact  with  a  pre- 
systolic murmur.  In  not  a  few  instances,  however,  thrill  in  the 
apex-region  coincides  with  the  ventricular  systole,  and  is  due 
to  regurgitation  through  the  mitral  orifice.  When  felt  at  the 
base,  thrill  is  usually  associated  with  disease  (chiefly  obstruct- 
ive) of  the  aortic  valves,  but  this  is  not  invariably  the  case, 
as  tremor  often  depends  on  aneurysm  of  the  first  part  of  the 
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aorta  apart  from  any  valvular  lesion.  Thrill  is  sometimes 
appreciable  over  the  pulmonary  artery  also,  especially  where 
congenital  stenosis  of  its  orifice  exists.  Other  conditions  after- 
wards to  be  indicated  will  guide  the  diagnosis  in  all  these  cases. 

SOUNDS  OF  THE  HEART,  NORMAL  AND  ABNORMAL. 

In  auscultating  over  the  heart  the  student  will  recognise  two 
sounds  which  differ  in  character  and  in  their  sites  of  intensity. 
They  are  called  the  first  and  the  second  sounds.  The  first  sound 
(systolic),  which  coincides  with  the  ventricular  contraction  and 
the  apex-beat,  and  immediately  precedes  the  pulse  in  the  neck, 
is  dull,  prolonged,  and  somewhat  distant.  The  second  sound 
(diastolic)  coincides  with  no  impulse,  is  shorter,  clearer,  sharper, 
and  more  defined,  and  agrees  in  point  of  time  with  the 
closure  of  the  sigmoid  valves  of  the  aorta  and  pulmonary 
artery.  The  characters  of  the  two  have  been  represented  by 
the  syllables  *'  Lubb  Tup''  The  first  is  heard  with  greatest 
intensity  over  the  apex-region  and  the  ventricular  area 
generally,  while  the  second  predominates  over  the  base  of  the 
heart.  Skoda  indicates  the  intensity  of  the  two  sounds  as 
heard  at  the  apex  and  base,  by  saying  that  at  the  apex  they 
form  a  Trochee — lubb  tup — and  at  the  base  an  Iambus — lub 
tup.  This  is  not,  however,  invariably  true.  In  a  slowly- 
acting  heart  there  is  usually  no  difficulty  in  distinguishing  the 
two  sounds  from  each  other ;  they  are  defined  not  only  by  the 
characters  above  indicated,  but  also  by  the  fact  that  the  interval 
between  the  first  sound  and  the  second  ("  short  pause  ")  is  much 
less  than  that  between  the  second  and  the  first — the  diastole 
or  "long  pause"  of  the  heart,  as  it  is  called,  intervening. 
The  following  diagram  (Fig.  107)  indicates  approximately  the 
relations  which  the  various  periods  in  a  complete  cardiac 
revolution  bear  to  each  other.  When,  however,  the  heart  is 
acting  rapidly  the  shortening  of  the  time  is  chiefly  at  the 
expense  of  the  long  pause,  and  then  it  may  be  a  matter  of 
difficulty  to  determine  which  is  the  first  and  which  is  the 
second  sound;  and  this  is  all  the  more  likely  if  either  sound  is 
so  altered  in  character  as  to  approximate  to  the  other.  The 
double  stethoscope,  however,  will,  as  a  rule,  resolve  this  doubt, 
the  one  bell  being  placed  over  the  apex  and  the  other  over  the 
base.  The  different  areas  of  intensity  will  also  serve  to  differ- 
entiate the  sounds. 

Both  sounds  are  complex  inasmuch  as  the  first  coincides 
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with  the  contraction  of  the  two  ventricles  and  the  second  with 
the  closure  of  the  sigmoid  valves  of  the  aorta  and  pulmonary 
artery.  The  part  of  the  first  sound  due  to  the  left  ventricle  is 
heard  with  greatest  distinctness  in  the  apex-region,  while  that 
from  the  right  side  of  the  heart  is  most  intense  over  the  right 
ventricle  near  the  sternum.  The  aortic  element  of  the  second 
sound  is  best  communicated  to  a  point  at  the  junction  of  the 
second  right  costal  cartilage  with  the  sternum ;  hence  this 
cartilage  is  often  termed  the  "  aortic  cartilage."  The  pulmonic 
second  sound  is  best  heard  near  the  junction  of  the  third  left 
costal  cartilage  with  the  sternum.  In  health,  as  a  rule,  the 
sounds  at  the  apex  and  aorta  predominate  to  a  slight  extent 
over  those  of  the  right  side  of  the  heart.  Some  assistance  is 
also  obtained  from  considering  the  relative  intensity,  in  various 
circumstances,  of  the  sounds  as  heard  over  the  carotid  and 
subclavian  arteries,  where  the  second  sound  may  usually  be 
regarded  as  identical  with  that  produced  by  the  closure  of  the 
aortic  valves.  But  much  care  is  necessary  in  founding  con- 
clusions on  the  above  data. 

The  sounds  of  the  heart  may  become  (1)  altered  in  char- 
acter ;  (2)  reduplicated  ;  (3)  associated  with,  or  replaced  by, 
murmurs. 

1.  Alterations  in  Character  of  the  Heart's  Sounds.— 
In  many  exhausting  diseases  the  sounds  are  apt  to  become 
feeble^  and  in  the  later  stages  of  certain  fevers,  notably  typhus, 
the  first  sound  is  especially  weakened,  and  in  extreme  cases 
almost  suppressed,  while  the  second  may  remain  tolerably 
clear  and  distinct.  Fatty  degeneration  or  infiltration  of  the 
muscular  fibre  of  the  heart  naturall}^  leads  to  the  same  result. 
In  dilatation  also  the  first  sound  fails  in  intensity  and  duration, 
and  in  some  cases  becomes  clearer  than  normal,  approaching 
the  quality  of  the  second  sound. 

Hypertrophy  of  the  heart  is  usually  associated  with  modifi- 
cation of  both  sounds.  The  first  sound  becomes  dull,  prolonged^ 
and  sometimes  even  looming  in  character,  and  should  this 
change  be  most  marked  in  the  apex-region,  the  presump- 
tion is  that  the  left  ventricle  is  hypertrophied,  while  if 
it  is  present  chiefly  over  the  right  ventricle  it  usually 
points  to  that  cavity  as  the  seat  of  the  change.  In  either 
case  the  second  sound  is  unduly  accentuated,  the  altera- 
tion being  recognisable  as  over  the  aorta  or  pulmon- 
ary artery,  according  to  the  cause  of  it.  But  the  second 
sound  may  be  accentuated  and  deepened  in  tone  from  other 
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causes  than  hypertrophy  of  the  ventricles.  This  may  be 
present  over  the  aortic  cartilage  in  cases  of  high  arterial 
tension  in  the  systemic  circulation,  or  in  dilatation  or  aneurysm 
of  the  arch  of  the  aorta,  or  when  the  aorta  has  lost  its  elasticity 
from  degenerative  changes.  Under  these  circumstances,  how- 
ever, a  certain  amount  of  hypertrophy  of  the  left  ventricle  is, 
as  a  rule,  also  present.  In  all  such  cases  the  deepened  tone  is 
usually  transmitted  into  the  vessels  in  the  neck.  Over  the 
pulmonary  artery  the  second  sound  is  accentuated  in  conditions 
which  present  an  obstacle  to  the  free  passage  of  blood  through 
the  lungs.  This  change  may  be  met  with  in  pneumonia  ;  and  it 
is  often  a  marked  feature  in  cases  of  obstruction  or  regurgitation 
at  the  mitral  orifice,  lesions  productive  of  increased  tension  in 
the  pulmonary  circulation,  with  more  or  less  hypertrophy  of  the 
right  ventricle.  In  certain  cases,  as  in  retraction  of  the  upper 
lobe  of  the  left  lung  from  phthisis,  the  pulmonic  second  sound 
may  appear  to  be  morbidly  accentuated  when  in  reality  it  is 
simply  brought  nearer  the  ear  from  the  artery  having  lost  its 
covering  of  lung.  In  most  of  these  instances,  however,  pulsa- 
tion, both  visible  and  tangible,  is  present  over  the  artery,  and 
the  snajj  of  the  closure  of  the  valve  is  often  communicated  to 
the  hand.  These  conditions  will  help  to  guide  the  diagnosis. 
(See  p.  609.) 

When  large  air-filled  cavities  are  in  close  proximity  to  the 
heart  the  sounds  may  take  on  a  hollow,  ringing,  metallic 
quality,  of  the  nature  of  an  echo.  The  first  sound  is  most 
frequently  so  affected,  the  causes  being  pneumo-pericardium, 
large  pulmonary  cavities,  pneumo-thorax,  or  an  over-distended 
stomach. 

II.  Reduplication  of  the  Heart's  Sounds  arises  from  a 
want  of  synchronous  action  in  the  valves  on  the  two  sides  of 
the  organ,  and  so  one  or  other  sound  is  split  up  into  its  com- 
ponent elements.  Either  sound  may  be  reduplicated,  the 
second,  however,  being  most  frequently  so,  and  there  is  then 
produced  a  ** galloping"  or  "cantering  action"  of  the  heart, 
indicated  by  the  syllables  '^  rat-ta-taV  The  clinical  significance 
of  this  fact  is  not  always  clear ;  and  it  occurs  at  times  in  healthy 
subjects.  It  will  be  sufficient  for  the  student  to  note  that, 
if  it  is  best  heard  anywhere  over  the  ventricular  area,  it  is 
probably  the  first  sound  which  is  resolved  into  its  component 
elements,  while,  if  over  the  base,  it  is  the  second.  Any  condi- 
tion which  increases  the  tension  either  in  the  systemic  or 
pulmonic  circulation  may  disturb  the  balance  of  the  two  sides. 
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and  so  predispose  to  reduplication.  It  is  certainly  a  frequent 
fact  in  cases  of  Bright's  disease,  especially  in  the  chronic 
granular  form,  although  not  infrequent  also  in  the  acute  dis- 
order; in  these  conditions  increased  tension  in  the  systemic 
arteries  is  of  well-known  occurrence.  On  the  other  hand,  in- 
creased tension  in  the  pulmonary  circulation  is  a  necessary 
result  of  obstructive  disease  at  the  mitral  orifice,  and  redu- 
plication of  the  second  sound  is,  therefore,  often  found  in  this 
affection ;  so  frequent  is  it,  indeed,  that  even  in  the  absence  of 
auricular-systolic  murmur  at  the  apex,  it  has  been  looked  upon 
by  some  authorities  as  strong  presumptive  evidence  of  mitral 
stenosis,  especially  when  the  pulmonic  second  sound  predomi- 
nates over  the  aortic.  Even  holding  the  breath  for  a  long  time 
may  induce  reduplication  in  the  healthy  subject.  The  impedi- 
ment to  regular  and  equable  action  presented  by  incipient  peri- 
carditis may  also  give  rise  to  a  "  cantering  action." 

Reduplication  may  be  complete,  with  the  two  elements  of 
the  sound  quite  distinct;  or  incomplete,  where  there  is  no 
distinct  interval,  the  sound  appearing  onl}^  lengthened  and 
shirred  (**  turrup  ").  In  some  instances  both  sounds  are 
reduplicated. 

III.  Cardiac  Murmurs. — The  sounds  of  the  heart  may  be 
associated  with,  or  replaced  by,  murmurs.  These  may  be  pro- 
duced either  within  the  heart  (endo-cardial)  or  outside  of  the 
heart  (exo-cardial),  and  may  present  a  great  variety  of  acoustic 
characters  (blowing,  rasping,  cooing,  etc.).  The  two  most  im- 
portant facts  to  determine  about  them  are  (A)  Their  Rhythm, 
and  (B)  Their  Site,  or  Area  of  distribution.  As  so  many 
cardiac  murmurs  are  valvular  in  origin,  it  is  on  the  whole  a 
good  rule  to  try  all  murmurs  which  require  detailed  investi- 
gation by  the  tests  of  the  valvular  murmurs  before  proceeding 
to  any  other. 

A— RHYTHM  OF  CARDIAC  MURMURS. 

What  has  to  be  considered  under  this  head  is  the  relation- 
ship, in  point  of  time,  which  the  murmur  bears  to  the  different 
physiological  acts  which  constitute  a  complete  cardiac  revolu- 
tion, viz.,  the  contraction,  dilatation,  and  rest  of  each  of  the 
cavities.  (See  Fig.  107.)  The  murmur  has  to  be  defined  as 
occurring  during  this  or  that  portion  of  the  heart's  action,  or 
during  the  pause  which  intervenes  between  the  periods  of 
activity.  To  do  this  it  is  necessary  to  watch  carefully  its 
relation  to  the  sounds,  to  the  impulse,  and  to  all  the  other 
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appreciable  phenomena  which  attend  upon  the  action  of  the 
heart. 


Fio  107  -Diagrammatic  representation  of  the  movements  and  sound* 
of  the  Heart.  (After  Sharpey.)  This  diagram  shows  merely  the  general 
relations  of  the  several  events,  and  does  not  represent  exact  measure- 

"^In*a  heart  beating  72  times  a  minute  Foster  estimates  each  entire  car- 
diac  cycle  as  occupying  about  0-8  sec;  of  which  0-3  sec.  represents  the 
duration  of  the  systole  of  the  ventricle  0;4  sec.  the  diastole  of  both  auncle 
and  ventricle,  or  the*' passive  interval,"  and  O'l  seethe  systole  of  the 

^"c^nlY  one  ''  pause  "  is  marked  here-sometimes  called  the  '*  long  pause" : 
some  writers  describe  a  "  short  pause  "  also-indicated  m  the  diagram  by 
the  small  space  between  the  first  and  the  second  sound. 

Every  valvular  murmur  has  one  of  three  relations  to  the 
sounds  of  the  heart:  (complex  murmurs,  with  two  or  more 
murmurs  combined,  will  be  considered  later.) 

(1)  The  murmur  precedes  and  runs  up  to  the  first  sound,  ending 
at  the  moment  of  this  sound,  and  of  the  beat  of  the  apex. 
In  this  case  the  murmur  is  synchronous  with  the  contraction 
of  the  auricles,  and  is  called  Auricular-Systolic,^  or  by  some 

iThe  terms  here  applied  to  murmurs,  viz.,  "Auncular-Systolic''  (A.S.), 
*' Ventricular-Systolic  "(V.S.).  and  "  Ventricular-Diastolic ''  (V.D.),  have 
become  the  habitual  nomenclature  in  the  Glasgow  School,  and  what  is  meant  bjr 
calling  a  murmur,  a  thrill,  or  other  phenomenon,  A.S.,  V  b.,  or  v .  u., 
is  that  it  coincides  in  point  of  rhythm  or  time  with  one  or  other  of  the  periods 
of  the  heart's  action,  which  is  thus  exactly  expressed.  (See  Fig.  107.)  Ihe 
period  of  auricular  systole  had  no  definite  place  assigned  to  it  m  any  scheme 
prior  to  Dr.  Gairdner's  ;  the  old  term  "  Presystolic,"  as  ^pplied  to  a  murmur, 
being  vague  and  giving  no  hint  as  to  its  coincidence  with  the  systole  of  the 
auricle  The  terms  can  be  applied  to  all  kinds  of  murmurs,  indicating  as  they 
do  simply  the  exact  rhythm  apart  from  any  considerations  of  causation. 
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Presystolic  (from  its  preceding  the  systole  of  the  ventricle). 
The  interpretation  of  such  a  murmur  depends  on  its  occurring 
only  when  blood  is  being  expelled  from  an  auricle,  and  when  the 
ventricle  is  still  passive.  With  very  rare  exceptions  such 
a  murmur  depends  upon  constriction  of,  or  obstruction  at,  the 
auriculo-ventricular  orifices,  with  consequent  interruption  to 
the  flow  of  blood  out  of  the  auricle  during  its  contraction.  It 
is  thus  said  to  be  a  direct  or  onward  murmur ;  it  is  usually  very 
rough  in  character  and  often  accompanied  by  a  thrill.  (See  p. 
614.)  It  is  to  be  remarked  also  that  the  first  sound  of  the 
heart  in  such  cases  is  often  so  abrupt  as  to  lead  the  student  to 
mistake  it  for  the  second  sound. 

The  Auricular-SystoHc  murmur  may  merely  precede  the  first 
sound,  i.e.,  it  may  originate  in  the  pause  of  the  heart's  action, 
or  it  may  be  prolonged  quite  through  the  period  of  rest,  being 
in  this  case  necessarily  associated  with  a  degree  of  the  ven- 
tricular-diastolic  murmur  presently  to  be  described.  (P.  622.) 
This  last-mentioned  condition  is  to  be  accounted  for  according 
to  Dr.  Salter  on  the  supposition  that  the  narrowing  and 
roughening  of  the  mitral  orifice  are  so  great  that  even  the 
passive  flow  of  blood  from  the  auricle  into  the  ventricle  at 
the  commencement  of  the  diastole  is  sufficient  to  generate  a 
"fluid  vein."^  In  opposition  to  this  view,  however,  Dr. 
Hilton  Fagge  argues  that  the  auricle  in  extreme  mitral  stenosis 
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Fig.  108. — (Gairdner.) 

begins  to  contract  earlier,  and  goes  on  contracting  longer,  than 
in  the  healthy  heart,  and  that  the  whole  of  the  murmur  is  thus 

1 A  *'|fluid  vein  "  ("veine  fluide  "  of  Savart),  with  its  sonorous  vibrations,  is 
generated  when  blood  passes  with  sufficient  force  into  a  part  of  the  circulatory- 
apparatus  actually  or  relatively  dilated.  This  explanation  of  the  causation 
of  murmurs  was  originally  formulated  by  Corrigan  as  far  back  as  1829,  but  of 
late  years  it  has  been  put  upon  a  more  accurate  scientific  basis  by  M.  Chauveau 
and  other  French  observers.  The  theory  is  generall}'^  accepted  as  explanatory 
of  arterial  and  venous  murmurs,  but  some  exception  has  been  taken  to  its 
api^lication  to  endocardial  murmurs. 
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due  to  the  auricular  systole.  This  view  seems  to  be  estab- 
lished by  the  cardiographic  tracings  of  Mahomed  and  Galabin. 
The  varieties  of  the  mitral  obstructive  murmur  are  repre- 
sented in  the  diagram.  (Fig.  108.)  For  the  sake  of  brevity 
it  is  sometimes  named  "  A.S."  (Auricular-Systolic). 

(2)  The  murmur  follows  and  runs  off  from  the  first  somul, 
ending  somewhere  between  the  first  and  the  second,  or  close 
to  the  second  sound.  In  this  case  the  murmur  is  synchronous 
with  the  contraction  of  the  ventricles,  and  may  be  called  veu- 
tricular-systolic,  A  ventricular-systolic  murmur,  being  coincident 
with  the  emptying  of  the  ventricles,  must  of  course  be  caused 
(if  valvular  in  origin)  hj  blood  flowing  from  the  ventricle,  either 
in  the  natural  onward  direction  (over  a  roughened  aortic 
orifice,  for  example),  or  backward,  by  regurgitation  through 
the  auriculo-ventricular  orifices.  When  due  to  obstruction  at 
the  arterial  orifices  it  is  said  to  be  a  direct  or  omvard  murmur, 
but  when  caused  by  regurgitation  through  the  auriculo-ven- 
tricular valves,  it  is  named  indirect  or  backward.  It  may  be 
indicated  diagrammatical ly,  as  in  Fig.    109.     **V.S."  is  the 
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Fig.  109.— (Gairdner.) 

contracted   designation    for   this    murmur    (Ventricular-Sys- 
tolic). 

(3)  The  murmur  follows  and  runs  off  from  the  second'  sound, 
ending  somewhere  during  the  interval  between  the  second 
sound  and  the  first.  In  this  case  the  murmur  is  simultaneous 
with  the  dilatation  of  the  ventricles,  and  may  be  called  Fen- 
tricular- Diastolic,  It  maybe  represented  as  in  Fig.  110.  A 
'^  ventricular-diastolic  "  murmur  is  coincident  with  the  filling  of 
the  ventricles  by  their  rapid  expansion -movement.  It  is  always 
due,  therefore  (if  valvular),  to  blood  entering  a  ventricle 
either  from  the  auricle  (as  already  explained,  p.  620),  or  more 
commonly,  from  the  arterial  orifice;  and  in  this  last  case,  of 
course,  the  semilunar  valves  must  be  deficient  so  as  to  admit 
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of  the  regurgitation.     This  is  the   "  V.U."    (Ventricular-Dia- 
stolic)  mnrrnur. 


Fig.  110. — (Gairdner.) 

Various  combinations  of  these  different  murmurs  occur  not 
unfrequently,  and  this  renders  the  diagnosis  so  much  the 
more  perplexing.     For  instance,  it  is  not  unusual  to  have  an 

^^  aurir/tdar-si/stolic  and  a  ventricular-sys- 
tolic'' (A.S. +  V.S.)  murmur  combined 
(as  in  Fig.  Ill),  and  they  may  even 
appear  to  be  so  combined  as  to  consti- 
tute but  one  murmur.  Commonly, 
however,  the  first  sound  can  be  de- 
tected in  the  middle  of  this  murmur, 
splitting  it,  as  it  were,  into  two.     All 

that  precedes  the  sound  is  '*  auricular- 

FiG.  iii.-Auricuiar-systoiic  systolic,"  and  all  that  succeeds  it  is 
and  Ventricular-Systolic  mur-  <«  ventricular-systoiic.  In  like  man- 
murs  combined.   (Gairdner.)     ^^^^^  ^  ,,  ventricular-systolic  "  and  a  '*  veu- 

tricular-diastolic''  (V.S. -fV.D.)  murmur   are   very  frequently 
combined  (in  cases  of  aortic  obstruction  and  regurgitation), 


Fig.  112. — Ventricular-Systolic  and  Ventricular-Diastolic  murmurs 
combined.    (Gairdner.) 

but  here  the  second  sound  intervenes  and  makes  the  rhythm 
quite  plain.  (See  Fig.  112.)  The  greatest  degree  of  difficulty 
arises  when  the  sound  is  merged  in  the  murmur,  as  it  fre- 
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quently  is,  when  an  *^  auricular-systolic  "  and  a  ''  ventricular- 
systolic  "  murmur  are  combined,  but  even  in  such  a  case  it  is 
often  found  that  the  first  part  of  the  murmur  is  very  rough, 
and  the  second  part  has  much  more  of  a  blowing  character. 
The  murmur  will  often,  in  fact,  abruptly  change  its  character 
about  the  moment  of  the  apex-beat ;  or  we  may  find  that  one 
element  of  the  complex  murmur  is  heard  more  clearly  at  the 
apex,  and  the  other  at  the  base,  or  elsewhere.  A  very  com- 
plex association  of  murmurs  is  found  when  all  the  periods  of 
the  heart's  movement  are  accompanied  by  murmur,  extend- 
ing even  through  the  period  of  rest.  This  is  represented  in 
Fig.  113.     (A.S.+V.S.-fV.D.) 

Various  authorities  {e.g.,  Walshe,  Hay  den,  etc.)  have  yet 
further  differentiated  murmurs  as  to  their  time  or  rhythm; 
and  such  terms  as  postsj/stolic,  prediastolic,  smd  postdiastolic  are 
frequently  to  be  met  with.  Poststjstolic  indicates  that,  the  first 
sound  remaining  intact,  the  murmur  occupies  the  portion  of 
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Fig.  113. — Auricular-Systolic,  Ventricular-Systolic,  and  Ventricular- Diastolie 
murmurs  combined.    (Gairdner.) 

the  short  pause  immediately  following  it.  Prediastolic  signifies 
that  the  murmur  is  heard  during  the  latter  part  of  the  short 
pause,  and  runs  up  to  and  is  closed  by  the  second  sound. 
Postdiastolic  usually  indicates  what  has  been  already  described  as 
an  auricular-systolic  murmur  (see  p.  620) ;  but  some  authorities 
{e.g.,  Hay  den)  attach  a  different  signification  to  it,  implying 
that  it  immediately  succeeds  an  unchanged  second  sound,  and 
is  prolonged  to  a  greater  or  less  extent  into  the  pause,  termi- 
nating, however,  distinctly  before  the  occurrence  of  the  first 
sound. 

B.—AREA    OF  CARDIAC  MURMURS. 

Having  determined  the  rhythm  of  a  murmur,  the  next  step 
in  the  investigation  is  to  fix,  within  as  narrow  limits  as  possible, 
the  place  of  its  origin  and  the  area  of  its  diffusion. 
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The  point  at  which  a  valvular  murmur  is  produced  being 
one  of  the  four  orifices,  it  is  commonly  desirable  to  test  all 
murmurs  on  the  supposition  that  they  may  be  valvular.  The 
first  branch  of  the  inquiry  as  to  the  seat  of  origin  of  a  murmur 
is  therefore  commonly  this  :  at  which  of  the  four  valvular  orifices 
is  it  produced  ?  As  there  are  four  valvular  orifices,  so  there  are 
four  distinctive  areas  to  which  murmurs,  arising  at  these 
orifices,  may  be  propagated.  These  have  been  determined  by 
the  accumulated  experience  of  physicians  at  the  bed-side, 
checked  by  the  results  of  post-mortem  examinations.  The 
following  rules  will  be  found  useful  in  recognising  these  areas. 

(1)  Area  of  mitral  murmurs.  The  area  of  mitral  murmurs  cor- 
responds generally  with  the  apex  of  the  left  ventricle.  To  find 
this  area  with  precision  it  is  necessary  to  have  determined  all 
the  points  about  the  apex-beat  insisted  on  in  the  earlier  part 
of  the  physical  examination.  If  a  murmur  concurs  in  position 
with  the  apex-beat,  and  if  its  area  of  diff'usion  is  round  this 
point  nearly  in  a  circle  (see  Fig.  114,  area  marked  A);  or 
even,  and  more  especiall}^  if  the  murmur  is  communicated 
more  intensely  and  immediately  to  the  left  than  to  the  right  of 
the  apex,  as  ascertained  by  the  impulse,  it  is  probably  of 
mitral  origin.  This  propagation  to  the  left  of  the  apex-beat  is 
specially  true  of  the  regurgitant  murmur,  but  the  murmur  of 
mitral  obstruction  is  often  heard  in  its  greatest  intensity 
a  little  to  the  inner  side  of  the  apex  impulse.  Mitral  murmurs 
are  often  heard  over  a  very  limited  space^  in  front,  of  the 
thorax;  they  are  mostly  inaudible  at  the  base  of  the  heart: 
but,  on  the  other  hand,  they  are  frequently  conveyed  with 
great  distinctness  to  the  back  of  the  chest,  about  the  lower 
angle  of  the  left  scapula.  They  are  usually  either  *^  auricular- 
systolic''  or  "ventricular-systolic,"  the  former  being  sometimes 
associated  with  a  "  ventricular-diastolic  "  portion  ;  and  various 
combinations  of  these  occur. 

Naunyn  has  asserted  that  the  murmur  of  mitral  regurgita- 
tion may  have  its  seat  of  intensity,  not  in  the  apex  region,  as 
above  described,  but  in  the  second  interspace,  an  inch  and  a 
half  or  more  to  the  left  of  the  edge  of  the  sternum,  and  that 
it  is  communicated  to  this  point  from  the  left  auricle  which 
crops  up  on  the  outer  side  of  the  pulmonary  artery.  He  at- 
tributes this  distribution  of  it  to  the  better  conduction  of  the 
murmur  along  the  course  of  the  regurgitating  blood,  and  to 
the  fact  that,  owing  to  its  dilated  condition,  the  left  auricle, 
and   especially   its   appendix,   comes    nearer   to   the   surface. 
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Paul  Niemeyer,  Gerhardt,  and  Dr.  George  Balfour  concur  in 
this  opinion,  but  the  question  is  still  sub  judice.     Dr.  George 


Fig.  114. — Areas  of  Cardiac  Murmurs  (Gairdner  for  the  areas  :  and  Luschka  for  the 
anatomy).  The  outlines  of  organs,  which  are  partially  invisible  in  the  dissection,  are 
indicated  by  very  fine  dotted  lines  ;  while  the  areas  of  propagation  of  valvular  mur- 
murs, as  described  in  the  text,  have  been  roughly  marked  by  additional  much  coarser 
and  more  visible  dotted  lines, — the  character  of  the  dots  being  different  in  each  of  the 
four  areas.  A  capital  letter  marks  each  area,  viz..  A,  the  circle  of  mitral  murmurs, 
coiTCsponding  with  the  left  apex  ;  B,  the  irregular  space  indicating  the  ordinary 
limits  of  diffusion  of  aortic  murmurs,  corresponding  mainly  with  the  whole  sternum, 
and  extending  into  the  neck  along  the  course  of  the  arteries  ;  C,  the  broad  and  some- 
what diffused  area  occupied  by  tricuspid  murmurs,  and  corresponding  generally  with 
the  right  ventricle  ;  D,  the  circumscribed  circular  area  over  which  pulmonic  murmurs 
are  commonly  heard  loudest. 

Reference  letters  : — r.  au.  =  right  auricle ;  a.  o.  =  arch  ot  aorta  ;  v.  i.  =  the  two 
innominate  veins ;  v.  c.  =  vena  cava  descendens  ;  p.  =  pulmonary  artery  ;  1.  au.  =  left 
auricle  ;  1.  v.  =  left  ventricle  ;  r.  v.  =  right  ventricle. 

Balfour,  who  is  the  most  strenuous  advocate  of  this  doctrine  in 
this  country,  indicates  that  in  anaemic  and  chlorotic  conditions 
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many  of  the  so-called  hsemic  murmurs,  referred  to  the  area  of 
the  pulmonic  valve,  are  in  reality  mitral  regurgitant,  and  their 
seat  of  intensity  is  as  described  above.  He  accounts  for  them 
on  the  ground  that  'Hhe  defective  nutrition  of  the  cardiac 
muscle,  depending  on  the  depraved  constitution  of  the  blood, 
has  resulted  in  relaxation  of  the  muscular  tissue,  and  dilata- 
tion of  the  ventricular  cavity,  this  producing  imperfect  closure 
of  the  mitral  valve,  and  hence  a  mitral  murmur." 

(2)  Area  of  pulmonic  murmurs.  Murmurs  in  the  pulmonary 
artery,  or  at  the  pulmonic  valves,  are  carried  to  the  ear  nearly 
over  the  seat  of  the  valves,  or  over  the  upper  part  of  the  right 
ventricle.  The  circle  D  in  the  diagram  (Fig.  114)  indicates 
the  most  elevated  position  of  the  murmur,  but  it  is  frequently 
heard  more  distinctly  a  little  lower  down.  Its  area  coincides 
in  position  with  that  of  the  greatest  distinctness  of  the  pul- 
monic second  sound  as  contradistinguished  from  the  aortic 
second  sound.  Frequently  it  coincides  in  position  with  a 
certain  tactile  vibration  or  snap,  as  described  above  (see  p. 
609),  accompanjMng  the  second  sound.  Pulmonic  murmurs 
are  usually  very  superficial,  and  therefore  often  very  distinct, 
and  apparently  near  the  ear ;  they  are  nevertheless  limited  in 
their  power  of  diffusion,  being  usually  inaudible  at  the  apex 
and  also  along  the  sternum.  They  are  never  distinctly  heard 
in  the  neck  nor  in  the  course  of  the  great  vessels.  They  are 
almost  invariably  *'  ventricular-systolic  "  in  rhythm,  but  "  ven- 
tricular-diastolic  "  murmurs  may  occur.  Pulmonic  murmurs 
are  usually  "functional"  in  character,  i,e,,  independent  of 
organic  disease  of  the  valves  ;  but  it  must  not  be  forgotten  that 
congenital  malformations  may  exist  at  the  orifice  of  the  vessel, 
and  may  give  rise  to  murmur.  Even  under  such  circum- 
stances, the  rhythm  is  usually  systolic.  (Compare  also  last 
paragraph. ) 

(3)  Area  of  tricuspid  murmurs.  These  murmurs  are  heard 
over  the  right  ventricle  where  it  is  uncovered  by  the  lung,  i.e., 
at  the  lower  part  of  the  sternum,  and  over  the  whole  space 
between  this  and  the  seat  of  the  mitral  murmur.  A  tricuspid 
murmur  is  usually  very  distinct  and  superficial  in  its  char- 
acter, little  audible,  however,  above  the  third  rib,  and  thus 
distinguished  both  from  the  pulmonic,  and  still  more  from  the 
aortic  murmur.  Its  area  in  ordinary  circumstances  is  indi- 
cated by  the  triangular  space  marked  C  in  Fig.  114,  but  in 
cases  of  considerable  hypertrophy  and  dilatation  of  the  right 
side  of  the  heart,  especially  in  connection  with  emphysema, 
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the  murmur  is  heard  loudest  towards  the  xiphoid  and  along 
the  margin  of  the  sixth  or  seventh  left  costal  cartilage.  The 
rhythm  is  usually  "  ventricular-systolic,"  but  in  rare  instances 
it  may  be  **  auricular-systolic.^' 

(4)  Area  of  aortic  murmurs.  These  murmurs  are  found  not 
only  in  great  intensity  over  the  base  of  the  heart  and  the 
manubrium  sterni,  which  are  so  near  their  site  of  production, 
but  frequently,  and  not  less  distinctly,  along  the  whole  line  of 
the  sternum ;  rather  oftener  than  otherwise,  the  aortic  regur- 
gitant murmur  (V.D.)  is  absolutely  louder  close  to  the  xiphoid 
than  at  many  points  nearer  to  its  origin.  It  is  sometimes 
well  transmitted  to  the  apex  region,  and  may  even  simulate 
a  mitral  obstructive  murmur  in  rare  instances.  The  aortic 
murmur  is  distinguished  from  all  the  other  valvular  murmurs 
by  being  propagated  into  the  arteries  of  the  neck.  This  is 
especially  true  of  the  obstructive  murmur,  which  is  usually 
transmitted  with  considerable  intensity  ;  the  regurgitant,  how- 
ever, may  be  very  faint  and  almost  inaudible  there.  The 
aortic  murmur  has  often  a  special  distinctness  over  the  sternal 
end  of  the  second  right  costal  cartilage  (*' aortic  cartilage"). 
It  is  the  most  w^idely-diffused  of  all  the  cardiac  murmurs,  and 
can  sometimes  be  traced  to  great  distances  along  the  spine, 
and  even  into  the  extremities.  The  area  marked  B  in  Fig. 
114  indicates  the  limits  of  distribution  of  the  aortic  murmur. 
The  murmur  may  be  ^*  ventricular-systolic  '^  or  "  ventricular- 
diastolic  " ;  a  combination  of  the  two  is  very  frequent. 

Pericardial  Murmurs  are  usually  present  with  both 
sounds  of  the  heart,  and  when  present  with  only  one  it  is 
almost  invariably  the  first.  In  certain  cases  pericardial  fric- 
tion may  have  a  triple  rhythm  from  the  fact  that  roughening 
has  occurred  over  the  auricles  as  well  as  the  ventricles;  the 
first  part  of  the  murmur  is  presystolic,  the  second  systolic,  and 
the  third  diastolic.  Pericardial  murmurs  are  to  be  distin 
guished  in  part  by  their  special  acoustic  character  of  friction, 
grating,  creaking,  or  shuffling.  In  general  terms  they  may  be 
said  to  be  deficient  in  precision  of  rhythm,  and  especially  in 
what  may  be  termed  accentuation.  They  are  liable  to  change 
both  in  rhythm  and  position  from  time  to  time.  They  are 
more  considerably  altered  as  to  character  and  intensity  by  the 
position  of  the  patient  than  endocardial  murmurs,  and  they 
are  also  more  considerably,  and  especially  more  essentially, 
altered  in  their  character  by  pressure  with  the  stethoscope. 
They  are  sometimes  heard  along  the  left  margin  of  the  heart 
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or  at  the  apex,  but  on  the  whole  they  most  frequently  occur 
over  the  right  ventricle  and  at  the  mid-sternum,  and  are  not 
carried  into  the  arteries  of  the  neck,  or  in  the  direction  of  the 
xiphoid  cartilage.  They  are  sometimes  associated  with  well 
marked  fremitus  (pericardial  friction-fremitus). 

Pericardial  murmur  may  be  simulated  by  friction  sound 
generated  in  the  pleura  at  the  borders  of  the  heart.  As  a  rule^ 
this  friction  obeys  the  respiratory  rhythm  and  ceases  when  the 
breath  is  held,  but  in  some  instances  the  friction,  though  due 
to  roughening  of  the  pleura,  is  developed  by  the  cardiac 
movements.  The  distribution  of  the  friction,  the  absence  of 
symptoms  of  cardiac  derangement,  and  perhaps  the  presence 
elsewhere  of  signs  of  pleurisy,  may  guide  the  diagnosis. 

Murmurs  due  to  Aneurysms  of  the  Arch  of  the 
Aorta,  especially  of  the  ascending  part,  are  with  difficulty 
distinguished  from  those  of  aortic  valvular  disease.  Some- 
times the  distinction  is  impossible,  or  can  only  be  arrived  at 
through  the  superadded  signs  of  aneurysm.  (See  p.  631.) 
Such  murmurs  are  usually  ventricular-systolic  (V.S.)  in 
rhythm,  but  a  diastolic  murmur  may  also  occur  in  the 
aneurysmal  sac,  apart  from  any  valvular  lesion. 

Anjemic  and  Functional  Murmurs  (so-called  HiEMic), 
as  heard  over  the  heart  and  great  vessels,  are  always  ventricu- 
lar-systolic (V.S.)  in  rhythm,  and  they  almost  always  simulate 
aortic  or  pulmonic  murmurs  as  regards  their  area.  In  rarer 
instances,  however,  they  may  be  confined  to  the  apex  region. 
They  are  to  be  distinguished  from  murmurs  of  organic  origin 
chiefly  by  the  circumstances  in  which  they  occur,  and  by  the 
absence  of  symptoms  of  valvular  disease. 

A  Metallic  Echo  of  one  or  both  Cardiac  Sounds  may 
simulate  a  murmur  and  may  be  produced  in  an  air-filled  cavity 
in  the  neighbourhood  of  the  heart  (tubercular  cavity  in  the 
lung,  pneumothorax,  and  distended  stomach).  It  is  dis- 
tinguished by  its  peculiar,  hollow,  ringing,  or  booming  quality. 
Reduplication  of  a  sound  is  apt  in  some  cases  to  simulate  a 
murmur,  especially  when  the  reduplication  is  incomplete,  but 
attention  to  details  will  minimise  this  difficulty. 

Murmurs  in  the  Arteries.  In  almost  all  the  large  arter- 
ial trunks  a  murmur,  ventricular-systolic  (V.S.^)  in  rhythm, 

^  Strictly  speaking,  and  with  reference  to  absolute  accuracy  indeed,  the 
rhythm  of  an  arterial  murmur  cannot  be  indicated  in  terms  of  cardiac  deriva- 
tion at  all ;  the  exact  time  of  the  arterial  murmur  produced  by  the  contraction 
of  the  ventricles,  and  the  onward  current  in  the  vessels  being  by  so  much 
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may  be  evoked  by  pressure  with  the  stethoscope.  Apart  from 
this  pressure,  however,  such  a  murmur  is  often  present  in  the 
subclavian  arteries,  more  especially  on  the  left  side,  and  that 
without  any  lesion  at  the  aortic  orifice.  It  may  be  present  in 
anaemic  conditions,  but  is  not  uncommon  in  apparently  healthy 
subjects.  If,  however,  there  is  a  double  murmur  (V.S.  and 
V.D.)  in  the  aortic  area,  the  systolic  portion  is  invariably 
carried  into  the  vessels  of  the  neck  with  considerable  intensity, 
and  in  not  a  few  instances  the  diastolic  is  propagated  in  a 
similar  direction,  though  very  faintly.  Murmurs  are  very 
frequently  present  at  the  root  of  the  pulmonary  artery  (see  p. 
626),  and  may  exist  also  in  aneurysmal  affections  of  the  aorta. 
Duroziez  pointed  out  that  in  certain  diseased  conditions, 
especially  in  aortic  insufficiency,  pressure  with  the  stethoscope 
educed  not  only  a  systolic  but  also  a  diastolic  murmur  in  the 
arteries,  chiefly  in  the  femorals,  but  it  has  also  been  found 
apart  from  any  disease  of  the  vascular  apparatus. 

Murmurs  in  the  Veins  may  also  be  present,  especially  in 
the  large  trunks  at  the  root  of  the  neck.  They  are  loudest,  as 
a  rule,  on  the  right  side.  They  are  humming  or  musical  in 
quality,  and  are  continuous ;  they  are  thus  easily  differentiated 
from  arterial  murmurs  in  the  same  locality,  which  intermit 
with  the  cardiac  action.  This  venous  hum  (Bruit  de  diahle  or 
humming-top  sound)  is  often  associated  with  impoverished 
states  of  the  blood  (anaemia,  chlorosis,  etc.),  but  does  not 
necessarily  indicate  organic  disease.  The  position  of  the 
patient  is  apt  to  influence  both  the  intensity  and  quality  of 
these  murmurs,  the  erect  posture  generall}-  rendering  them 
louder  and  more  musical :  inspiration  has  a  similar  eff'ect. 

THORACIC  ANEURYSM. 

Incidental  allusions  have  been  made  in  the  preceding  pages 
to  aneurysm  of  the  thoracic  aorta  and  its  branches,  but  it  may 
be  well  to  indicate  a  little  more  in  detail  points  to  which 
attention  should  be  given  in  the  investigation  of  this  subject. 
The  position  of  an  aneurysm  will  vary  according  to  the  portion 
of  the  vessel  involved.     It  may  impinge  on  the  thoracic  wall 

later  than  the  ventricular  systole,  as  the  vessel  is  remote  from  the  heart.  A 
more  strictly  accurate  nomenclature,  therefore,  would  be  to  call  an  arterial 
murmur,  such  as  is  here  indicated,  arterial-diastoUCy  i.e.,  coincident  in  time 
with  the  expansion,  diastole,  or  pulse  of  the  individual  artery  examined.  In 
some  cases  the  postponement  of  the  arterial  murmur  to  the  cardiac  impulse  is 
easily  verified,  and  the  above  term  is  not  only  apposite  and  convenient,  but  of 
practical  importance. 
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in  the  immediate  neighbourhood  of  the  heart,  or  at  almost  any 
point  in  the  thorax ;  and  aneurysms  of  the  innominate  branch 
of  the  aorta  may  even  reach  high  up  into  the  neck,  A  very 
frequent  seat  of  thoracic  aneurysm  is  under  the  manubrium 
sterni.  Aneurysms  of  the  ascending  arch  are  said  to  pass 
chiefly  to  the  right  of  the  sternum,  those  of  the  transverse  arch 
lie,  as  a  rule,  under  the  manubrium,  while  those  of  the 
descending  arch  tend  to  the  left  side.  No  fixed  rules  can  be 
laid  down,  however;  in  some  instances  the  pressure  signs  and 
symptoms  may  aid  us  in  determining  the  portion  involved. 

Aneurysm  in  the  thorax  often  causes  a  local  bulging  of  the 
chest  wall,  and  when  looked  at  in  a  cross  light  this  bulging 
may  be  seen  to  pulsate,  while  palpation  at  once  detects  the 
heaving  action.  If  the  aneurysm  has  by  its  pressure  eroded 
any  portion  of  the  bony  structure  it  may  present  itself  as  a 
distinct  pulsating  tumour,  the  impulse  being  separable  from 
that  of  the  heart,  both  by  position  and  rhythm  (the  cardiac 
impulse  immediately  preceding  that  of  the  aneurysm),  and  if 
the  tumour  is  grasped  at  its  periphery  between  the  fingers, 
the  pulsation  is  found  to  be  expansile  or  eccentric ;  and  this  is  a 
very  valuable  diagnostic  point  from  glandular  tumours,  can- 
cerous growths,  abscesses,  etc.,  in  the  mediastinum,  which 
may  simulate  aneurysm  by  having  the  heave  of  the  aorta  com- 
municated to  them.  Occasionally  the  aneurysm  may  yield  a 
double  impulse,  corresponding  with  the  cardiac  systole  and 
diastole ;  the  latter,  or  *'  impulse  of  arrest,"  as  it  is  sometimes 
called,  being  generally  slight  when  present  at  all.  A  distinct 
thrill  is  also  occasionally  felt ;  most  frequently  in  aneurysms 
near  the  heart.  Along  with  these  signs  there  may  be  an 
area  of  dull  percussion,  which,  according  to  the  size  and  position 
of  the  aneurysm,  may  be  separable  from  the  cardiac  dulness, 
joined  to  it  by  a  more  or  less  narrow  neck,  or  quite  continuous 
with  it. 

In  many  instances,  however,  no  distinct  pulsating  tumour  is 
present,  although  there  may  be  an  obscure  heave,  and  the  only 
definite  physical  signs  are  an  area  of  percussion-dulness,  more 
or  less  marked,  in  the  track  of  the  aorta,  and  certain  ausculta- 
tory phenomena  to  be  mentioned  immediately.  Sometimes, 
indeed,  even  these  signs  are  wanting  or  very  obscure,  and  tht^ 
diagnosis  may  rest  almost  entirely  on  other  signs  and  symp- 
toms, such  as  fixed  pain,  dysphagia,  dyspnoea,  laryngeal  para- 
lysis, haemoptysis,  signs  of  pressure  on  nerves  and  veins,  dis- 
placements of  the  trachea,  backwards  or  to  either  side,  sense 
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of  fulness  in  the  jugular  fossa,  changes  in  the  pupils,  pulses, 
etc.     (Compare  also  Chapter  ix.) 

The  auscultatory  signs  may  vary.  In  some  instances,  especi- 
ally where  the  tumour  involves  the  first  part  of  the  ascending 
arch,  murmurs  following  both  sounds  (V.S.  and  V.D.)  may  be 
present,  owing  to  implication  of  the  aortic  valves.  But  inde- 
pendently of  any  such  condition,  murmurs  may  be  found  in 
aneurysms  in  any  part  of  the  thorax,  the  rhythm  being  usually 
"  ventricular-systolic,'*  or,  more  correctly,  arterial  diastolic,  as 
it  corresponds  with  the  expansion  of  the  artery.  In  many 
instances,  however,  no  murmur  is  present,  but  the  cardiac 
sounds  as  heard  over  the  suspected  area  may  have  undergone 
alteration.  Both  sounds  may  have  become  very  distinct, 
sometimes  even  more  so  than  over  the  cardiac  region ;  the 
second  is  especially  apt  to  be  accentuated,  and  even  to  develop 
a  different  quality,  becoming  deepened  in  tone  or  "  booming," 
and  this  character  is  transmitted  into  the  vessels  of  the  neck. 
This  mere  change  in  the  second  sound  would  not  warrant  any 
diagnosis  of  aneurysm,  as  there  are  other  conditions  which 
induce  it.  (See  p.  616.)  In  aneurysmal  conditions  it  is  some- 
times wanting,  but  when  present  with  symptoms  such  as  are 
indicated  above,  and  accompanied  by  an  area  of  dull  percussion 
in  the  line  of  the  aorta,  the  presumption  of  aneurysm  becomes 
very  strong. 

Simple  dilatation  of  the  arch  of  the  aorta  may  give  rise  to 
varying  degrees  of  percussion-dulness,  chiefly  in  the  region  of 
the  manubrium  sterni.  There  is,  as  a  rule,  no  visible  or  tan- 
gible impulse  over  this  area ;  but  if  the  finger  is  inserted  into 
the  jugular  fossa,  the  dilated  vessel  may  be  easily  felt,  and  its 
impulse  recognised.  The  second  sound  is  usually  accentuated 
and  booming,  but  pressure  symptoms  are,  as  a  rule,  absent. 

Signs  of  aneurysm  may  present  themselves  in  the  back  of  the 
thorax.  Percussion-dulness  of  limited  area,  and  close  to  the 
left  side  of  the  spine,  with  changes  in  the  cardiac  sounds  and 
symptoms  of  pressure,  as  already  indicated,  have  to  be  chiefly 
relied  on.  Indeed,  in  many  such  cases  physical  examination 
may  yield  little  information,  and  the  diagnosis  will  depend 
almost  entirely  on  the  other  symptoms. 

The  conditions  most  likely  to  simulate  aneurysm  are  visible 
and  tangible  pulsation  from  the  pulmonary  artery  or  left  auricle, 
about  the  second  left  intercostal  space  (for  diagnosis  see  p.  609) ; 
pulsating  empyema;  and  cancerous  tumours.  Pulsating  em- 
pyema usually  occupies  the  normal  situation   of  the   heart. 
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which  is  found  displaced  to  the  right,  and  communicates  its 
impulse  to  the  fluid  collection.  There  is,  as  a  rule,  a  distinct 
history  of  a  pleuritic  attack,  and  it  is  unattended  by  murmur, 
thrill,  or  alteration  in  the  cardiac  sounds.  Pulsating  cancer 
may  present  more  difficulty,  as  it  may  be  attended  by  murmur, 
and  give  rise  to  all  the  pressure  symptoms  already  indicated. 
But  careful  palpation  may  detect  that  the  pulsation  is  not  so 
distinctly  expansile  as  in  aneurysm,  nor  does  the  centre  of  pul- 
sation correspond  to  that  of  dulness.  The  glands  in  the 
neighbourhood  that  are  accessible  may  be  discovered  enlarged, 
the  cachexia  may  be  well  marked,  and  the  sounds  of  the  heart 
over  the  dull  area,  except  in  so  far  as  attended  by  murmur,  do 
not  present  the  alterations  so  often  found  in  aneurysmal 
conditions. 

PULSE  1— SPHYGMOGRAPH. 

The  SPHYGMOGRAPH  is  an  instrument  designed  to  enable  the  pulse  to 
register  itself,  and  so  atiord  a  permanent  record  of  its  frequency y  its 
regularity,  its  force,  and  above  all,  of  the  characters  of  the 'pulse  wave. 

Many  forms  of  the  instrument  are  now  in  use,  but  they  are  all  con- 
structed upon  the  principle  of  Marey's  sphygmograph  ;  the  essential 
parts  being  a  spring  which  rests  upon  the  artery,  and  vibrates  with  its 
movements,  and  a  lever  to  which  these  movements  are  transmitted,  and 
which  records  them  in  an  amplified  degree  on  a  slip  of  paper  carried  along 
by  clockwork.  The  sphygmographs  chiefly  in  use  in  this  country  are 
those  of  Marey,  modified  by  Mahomed,  of  Dudgeon,  and  of  Pond. 

Mareifs  Sphygmograph  (Fig.  115)  consists  of  a  brass  framework  fitted 
with  a  steel  spring,  which  rests  upon  the  artery  and  communicates  its 
pulsations  to  the  long  lever  (made  of  light  wood  and  terminating  in  a 
style),  which  records  them  vertically  upon  a  strip  of  blackened  paper  or 
mica,  carried  along  at  a  given  rate — about  four  inches  in  ten  seconds — 
by  the  clockwork  frame  into  which  it  is  fitted.  Mahomed  effected  a 
most  important  improvement  in  Marey's  instrument  by  adapting  to  it 
means  for  the  regulation  of  the  pressure  of  the  spring  upon  the  artery. 
This  consists  of  an  '* eccentric,"  by  depression  of  which  a  definite 
degree  of  pressure  can  be  brought  to  bear,  and  the  dial  indicates  the 
amount,  from  one  to  eighteen  ounces  troy,  which  is  applied.  In  order 
to  give  steadiness  to  the  hand  and  arm,  as  well  as  to  afford  means  for 
fixing  the  instrument  in  position,  a  wrist-rest  or  cushion  is  used,  as 
indicated  in  the  illustration. 

The  artery,  for  which  Marey's  instrument  is  specially  adapted,  is  the 
radial,  and  the  point  at  which  it  is  most  advantageously  applied  is  just 
where  the  artery  crosses  the  styloid  process  of  the  radius.  The  ad- 
vantages are  that  the  vessel  is  here  very  superficial,  and  is  supported  on 
a  firm  flat  surface.  If  possible,  the  patient  should  be  in  the  recumbent 
posture,  as  this  generally  assures  the  most  tranquil  state  of  the  circula- 
tion ;  and  great  care  should  be  taken  that  the  humeral  artery  is  subject 
to  no  pressure  in  any  part  of  its  course.     The  instrument  may  also  be 

1  Compare  also  section  on  the  Pulse  at  p.  85. 
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APPLICATION  OF  INSTRUMENT. 
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applied  while  the  patient  is  in  the  sitting  posture,  his  arm  resting  on  a 
table  in  front  of  him. 

The  point  where  the  radial  artery  is  most  salient  should  be  carefully 
sought  for  and  marked  with  ink  or  pencil.  The  patient's  wrist  is  then 
laid  in  the  "  rest,"  and  the  button  which  the  sphygmographic  spring 
carries  at  its  free  extremity  is  placed  immediately  over  the  artery.  The 
straps,  which  should  be  inelastic,  are  then  fastened  to  retain  the  instru- 
ment in  its  place,  the  lingers  being  held  in  a  semi-Hexed  position.  If  the 
spring  is  not  accurately  adjusted  over  the  artery  it  may  be  shifted  about 
a  little  without  undoing  the  fixings,  but  generally  it  is  preferable  to 
apply  the  sphygmograph  afresh.  After  the  spring  is  in  position  it  is 
connected  with  the  lever  to  see  that  it  is  working  properly  before  any 
attempt  is  made  to  register  the  tracing  on  paper.  The  spring  must  be 
fairly  placed  on  the  artery,  as  the  least  deviation  to  the  side  may 
deform  the  tracing,  and  render  it  not  only  worthless,  but  absolutely 
misleading.  The  pressure  also  must  be  carefully  regulated,  a  number  of 
tracings  with  varying  degrees  of  pressure  being  taken,  and  the  most 
perfect  selected.  The  slips  on  which  the  tracings  are  taken  may  be 
prepared  in  various  ways.  One  of  the  most  effective  is  to  pass  them 
through  the  smoke  of  a  camphor  flame  till  they  are  sufficiently  coated  to 
allow  of  the  style  or  needle  leaving  its  impress.  The  smoke  of  a  tur- 
pentine flame,  or  even  of  a  candle,  may  also  be  used.  If  the  paper  is  too 
deeply  smoked  it  is  apt  to  retard  the  excursion  of  the  needle  and  so 
deform  the  tracing.  The  paper  employed  should  have  a  high  glaze  ^ 
and  after  the  tracings  are  taken  the  patient's  name,  with  the  date  and 
the  pressure  employed,  may  be  marked  on  them  by  means  of  a  needle  or 
other  sharp  point.     They  are  then  rendered  permanent  by  dipping  them 


Fig.  116.— Dudgeon's  Sphygmograph. 

into  photographer's  varnish,  or  a  solution  of  one  part  of  gum  benzoin  in 
five  parts  of  rectified  spirits.      Smoked  mica  may  be  used  instead  of 
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paper  ;  and  in  the  case  of  Marey's  instrument,  the  tracing  may  be  taken 
with  ink,  but  the  method  detailed  gives  more  delicate  results. 

Dudgeon'' s  Sphygmograjjh  (Fig.  116)  is  a  very  handy  instrument.  It 
is  much  cheaper  than  the  other  varieties  ;  and  as  it  requires  no  wrist- 
rest,  and  is  small  and  easily  portable,  it  is  capable  of  more  extended 
use  in  practice  than  Marey's.  It  is  specially  designed  for  adaptation  to 
the  radial.  The  needle  writes  upon  the  horizontal,  and  pressure, 
ranging  from  one  to  five  ounces,  is  applied  by  means  of  an  "  eccentric." 

Pond's  Sphi/(/nio(jraph  (Fig.  117),  which  can  also  be  employed  as  a 
cardiograph,  is  very  easily  adjusted  and  capable  of  wider  application  to 
the  circulatory  system  than  the  instruments  already  mentioned.  The 
pulsations  of  the  artery  are  in  it  communicated  through  an  india-rubber 
diaphragm  (or,  in  the  latest  modification,  through  a  metal  button 
attached  to  a  spiral  spring),  to  a  series  of  levers,  terminating  in  a 
needle,  which  writes  upon  the  paper  on  the  horizontal.  The  instru- 
ment is  attached  to  a  frame  into  which  the  wrist  may  be  laid,  but  can 
be  easily  detached  from  this  and  applied  by  the  hand,  to  almost  any 


Fig.  117.— Pond's  Sphygmograph. 

superficial  artery  in  the  body.  The  pressure  gauge  is  fitted  on  the 
upright  stem  of  the  instrument,  but  cannot  be  regulated  with  any 
degree  of  nicety. 
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In  the  hands  of  a  capable  observer  all  the  instruments  above  described 
give  reliable  results,  and  the  tracings  with  which  the  text  is  illustrated 
are  selected  from  a  series  afforded  by  all  three.  Various  forms  of 
**  transmitting  sphygmographs  "  have  been  devised,  and  they  are  of 
special  use  in  cases  where  simultaneous  tracings  of  the  pulse,  the  cardiac 
apex  beat,  and  it  may  be  the  respiration  are  desired  ;  but,  on  the  whole,, 
the  **  polygraph  *'  of  Marey  is  the  most  satisfactory. 

Events  in  a  Nokmal  Sphygmogram. — Each  individual  pulse  wave 
in  a  sphygmogram  is  made  up  of  a  series  of  "  events  "  to  which  special 
names  have  been  applied.  The  following  may  be  taken  as  a  reminder 
of  the  more  special  points  in  relation  to  these  various  phenomena,  but 
the  student  will  do  well  to  consult  recent  physio]  ogical  works  for 
fuller  details. 

The  line  from  which  the  tracing  starts  is  called  the  "  respiratory  "  or 
**  hose  line"  and  it  represents  the  point  of  residual  tension  in  the  vessel. 
On  the  ventricular  contraction  taking  place  the  sphygmographic  lever 
describes  an  ascent,  more  or  less  perpendicular,  named  the  ^^ primary' 
or  percussion  wave,"  terminating  in  an  apex  (Fig.  118,  a)  more  or  less, 
acute.  Then  follows  a  slight  descent,  succeeded  by  the  ^^  secondary," 
^^  tidal  "  or  ^^predicrotic"  wave  (Fig.  118,  h),  which  is  supposed  to  indi- 
cate the  true  blood  wave  in  the  vessel.^  The  notch  (Fig.  118,  e) 
which  succeeds  the  tidal  wave  is  designated  the  ^^  aortic"  or 
^^ dicrotic  notch"  and  is  coincident  with  the  closure  of  the  sigmoid 
valves,  indicating  the  termination  of  the  ventricular  systole.  Then 
follows  the  ^^ dicrotic  wave"  (Fig.  118,  c),  caused,  for  the  most  part, 
at  least,  by  the  recoil  of  the  blood  from  the  root  of  the  aorta.  The 
descent  line,  broken  it  may  be  by  one  or  more  small  waves  (Fig.  118,  d)y 
then  falls  gradually  to  the  base  line  of  the  next  pulsation. 


Fig.  118.—"  Events"  in  a  normal  Sphygmo- 
gram : — a,  primary  or  percussion  wave  ;  6, 
secondary  or  tidal  wave  ;  e,  aortic  notch ;  c, 
dicrotic  wave  :  d,  fourth  wave. 

In  a  good  tracing  the  apex  is  usually  more  or  less  pointed.     Rounded 
apices  are  to  be  regarded  with  distrusi,  as  indicative  of  faulty  adjust- 


^  The  separation  of  the  primary  and  tidal  waves  is  by  some  believed  to  be, 
in  many  instances,  at  least,  due  to  the  inertia  of  the  lever  of  the  sphygmo- 
graph,  the  velocity  which  it  acquires  on  the  sudden  ventricular  contraction 
carrying  it  a  little  too  far,  and  so  leading  to  the  separation  of  the  two  waves. 
This  may  be  so  when  the  primary  wave  is  ample,  the  ventricle  delivering  its 
charge  sharply  and  suddenly,  but  there  are  many  instances  where  reverse 
conditions  obtain,  and  yet  the  two  waves  are  perfectly  distinct. 
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inent  or  incorrect  pressure.  In  certain  instances,  however,  as  in  well 
marked  aortic  stenosis  (Fig.  134),  a  rounded  apex  is  one  of  the  most 
distinctive  features  of  the  tracing. 

The  various  events  indicated  in  diagram  in  Fig.  118  are  easily  recog- 
nisable in  most  healthy  pulse  tracings;  e.g.,  Fig.  119,  in  which  is  regis- 
tered, under  three  ounces  pressure,  a  healthy  pulse  numbering  68. 

A  pulse  of  this  character  giving  an  unbroken  ascent  line  is  called 
'^  katacrotic^^ ;  but  when  the  summit  of  the  tracing  is  reached  through 
an  ascent  line  broken  by  one  or  more  shoulders  or  peaks  (Fig.  120,  a  a), 
the  pulse  is  said  to  be  '"'' anacrotic.^^ 

In  katacrotic  tracings  the  distension  of  the  artery  is  accomplished  so 
suddenly  that  it  is  equal  to  one  elastic  vibration,  and  the  ascent  line  is 
therefore  unbroken;  but  when  the  distension  is  effected  more  slowly,  then 
the  maximum  pressure  in  the  pulse  wave  occurs  towards  the  end  of  the 
ventricular  systole,  and  the  upstroke  is  broken  by  a  more  or  less  well 
defined  notch — it  is  anacrotic.  Anything  which  affords  an  obstacle  to  the 
discharge  of  the  blood  from  the  ventricle  may  produce  this  form  of  pulse. 
Hence  it  is  seen  in  well  marked  aortic  stenosis  (Fig.  134) ;  in  cases 
where  the  arterial  tension  is  very  high  ;  or  where  the  vessels  are 
atheromatous. 


Fjg  119. —Healthy  pulse.     Pressure,  3  oz.     Pulse,  (38. 

The  characters  of  a  pulse  tracing,  however,  will  depend  greatly  upon 
■the  pressure  exerted  upon  the  artery,  and  the  utmost  care  is  therefore 
necessary  in  its  regulation.  As  Mahomed  truly  observes,  '  *  the  use  of 
incorrect  pressure  is  perhaps  the  most  common  source  of  error  in 
sphygmography."  A  series  of  tracings  should  be  made  with  varying 
degrees  of  pressure,  and  those  in  which  the  individual  events  are  most 
distinctly  indicated  selected  for  preservation.     Observation  should  be 
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Fig.  120. — "  Anacrotic  "  pulse  carves,  from  the  radial  artery— «  ct,  the  anacrotic 

notches.    (Landois.) 

made  in  each  case,  also,  as  to  the  amount  of  pressure  requisite  to 
obliterate  the  pulse.  In  cases  where  the  vessels  are  not  atheromatous 
this  gives  valuable  information  as  to  the  energy  of  the  cardiac  contrac- 
tion, and  the  tension  resident  in  the  vessel. 

The  changes  in  the  form  and  relation  of  the  individual  parts  of  the 
pulse  curve  under  varying  pressure  are  well  illustrated  by  the  series  of 
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radial  tracings  in  Fig.  121.  When  the  pressure  is  small  the  dicrotic 
wave  is  relatively  less  ;  the  whole  curve  high.  (Fig.  121,  a.)  With  a 
moderate  pressure  {h.  100,  c.  200  grammes)  the  dicrotic  wave  is  best- 
marked  ;  the  whole  pulse  wave  somewhat  lowered.  On  Increasing  the 
pressure  {d.  250,  e.  450  grammes)  the  dicrotic  wave  diminishes,  the 
tracing  loses  in  height,  the  time  occupied  by  the  ascent  becomes  shorter, 
while  the  descent  line  lengthens.  It  is  only  when  pressure  from  220  to 
300  grammes  is  exercised  that  the  vibrations  {e  e)  preceding  the  dicrotic 
wave  appear.  This  will  serve  to  show  what  an  important  element 
pressure  is,  and  how  carefully  it  should  be  adjusted. 

Arterial  Tension. — The  sphygmograph  gives  valuable  evidence  as 
to  the  degree  of  tension  in  the  arterial  system  ;  indeed,  the  indications 
afforded  by  it  in  respect  of  this  are  among  the  most  useful  and  reliable 
in  sphygmography. 


Fig.  121. — Various  forms  of  radial  pulse  curves  obtained  by  gradually  increasing 
the  pressure  (a,  6,  c.  d,  e):  e  e,  predicrotic  wave  :  M,  dicrotic  wave.    (Landois.) 

In  robust  health  the  tension  in  the  pulse  may  be  very  considerable 
(see  Fig.  119),  but  in  certain  mprbid  states  it  is  apt  to  be  much  aug- 
mented ;  the  blood  pressure  in  the  artery  is  abnormally  great ;  there  is 
what  is  termed  high  tension.  Pulses  of  high  tension  may  to  the  finger 
be  large  or  small — large,  when  with  impeded  capillary  outflow  the 
blood  is  discharged  into  the  arteries  by  a  powerful  ventricle ;  small, 
when  the  muscular  coat  of  the  vessels  is  in  a  state  of  tonic  contraction. 
In  both  instances  the  pulse  wave  is  hard  to  obliterate  by  the  finger  ; 
but  in  the  one  case  it  is  large  and  full,  in  the  other  small  and  wiry. 
In  the  latter  instance  the  pulse  to  the  finger  of  a  careless  or  inexperienced 
observer  may  give  a  very  deceptive  impression. 

The  graphic  characters,  which  indicate  high  tension  are : — (a)  Pro- 
minence and  sustention  of  the  tidal  wave;  (b)  smallness  of  the  dicrotic  ivave; 
(c)  occurrence  of  the  dicrotic  wave  high  up  in  the  diastolic  line,  which  sinks 
gradually  to  the  next  upstroke.  We  may  add  to  these  that  the  pressure 
requires  to  be  considerable  to  obtain  a  good  tracing. 

Prominence  of  the  tidal  wave  is  a  very  valuable  gauge  of  high  tension 
when  the  vessels  are  not  atheromatous.  Indeed,  when  in  a  pulse  tracing 
any  part  of  the  tidal  wave  rises  above  a  line  drawn  from  the  apex  to  the 
aortic  notch  it  indicates,  as  a  rule,  undue  blood  pressure.  It  will  not 
do,  however,  to  rely  upon  this  character  of  the  tidal  wave  alone.  Other 
indications  must  corroborate  it.  This  character  of  high  tension  is  due 
to  difficulty  of  arterial  outflow.  The  systole  of  the  ventricle  is  therefore 
prolonged,  and  what  is  believed  to  be  the  true  ventricular  wave,  viz. , 
the  tidal,  is  ample  and  sustained. 

Such  a  form  of  tracing  is  well  seen  in  Bright's  disease,  especially  the 
chronic  form  with  cirrhotic  kidney  ;  but  it  is  often  enough  apparent  in 
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acute  and  subacute  attacks.     (Fig.  122.)     Indeed,  it  has  been  described 
by  Mahomed  as  a  condition  antecedent  even  to  the  establishment  of 


Fig.  122. — Pulse  tracing  from  a  subacute  case  of  Bright's  Disease  in  a  boy  aged  10. 

Pulse,  56.     Pressure,  5  oz. 

albuminuria.  In  Angina  Pectoris  it  is  of  the  utmost  consequence  to 
determine  whether  during  the  attack  the  arterial  tension  is  high,  as  it 
gives  the  key  to  the  treatment. 


Fig.  123.— Dicrotous  pulse.     Pressure,  2^  oz.     Pulse  rate,  110. 
From  a  patient  aged  24,  suffering  from  Phthisis. 

DiCROTiSM. — In  the  febrile  state   and  in  other  conditions,   as  after 
haemorrhage,  where  the  arterial  tension  is  low,  the   elasticity  of  the 


Fig.  124.— Full  Dicrotism.     Pressure,  If  oz.     Pulse,  112. 

vessels  unimpaired,  and  the  ventricular  contractions  short  and  sharp, 
there  is  developed  what  is  termed  the  ''dicrotic"  pulse;  a  fact  often 


Fig.  125. — Full  Dicrotism.  Pressure,  1  oz. 
Pulse  rate,  110.  From  a  case  of  Acute 
Rheumatism. 

enough  appreciable  by  the  finger.      In  it  the  tidal  wave  is  no  longer 
apparent  (the  maximum  blood  pressure  occurring  early  in  the  ventricular 
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systole),  the  aortic  notch  is  lowered^  and  the  dicrotic  wave  much  increased. 
Various  degrees  of  dicrotism  are  recognised.  A  pulse  is  '*dicrotous" 
when  with  a  very  marked  secondary  wave  the  aortic  notch  does  not 
reach  the  respiratory  line.     (Fig.  123.) 

It  is  said  to  exhibit  *'full  dicrotism"  when  the  aortic  notch  reaches 
the  level  of  the  respiratory  line.     (Figs.  124,  125.) 

When  the  aortic  notch  falls  below  the  respiratory  line  the  term 
*'  hyper-dicrotous  "  is  employed.     (Figs.  126,  127.) 


Fig.  ]  26.— Hyper-dicrotous  pulse.    Pressure,  2  oz.    Pulse,  120. 


Fig.  127. — Hyper-dicrotous  pulse.    Pressure, 
If  oz.    Pulse  rate,  130. 

It  will  be  apparent  that  the  hyper-dicrotous  character  results  from  the 
dicrotic  wave  being  caught  up,  before  it  has  spent  itselj^by  the  next 
cardiac  contraction  ;  and  should  the  pulse  under  such  circumstances 
become  very  rapid  the  dicrotic  wave  may  be  lost  entirely,  and  the  pulse 
become  "monocrotic."     (Fig.  128.) 

Dicrotism  is  indicative  of  low  tension  and  its  characters  are  best 
developed  under  low  pressure.  It  may  be  produced  by  slight  causes  in 
persons  of  nervous  temperament,  but  it  is  in  febrile  diseases  that  it 
attains  its  most  typical  characters  ;  and  the  degree  of  dicrotism  may  aid 
in  the  estimate  of  the  gravity  of  a  case,  inasmuch  as  it  affords  a  key  not 
only  to  the  character  of  the  cardiac  action,  but  also  to  the  tone  of  the 
nervous  system  generally.  It  is  thus  also  an  important  guide  for  stimu- 
lation. The  conditions  which  favour  the  production  of  dicrotism  are, 
sudden  and  sharp  ventricular  contraction,  elasticity  of  the  vessels,  low 
arterial  tension,  and  free  capillary  outflow. 

Intermitted CE  and  Irregularity  of  the  pulse. — The  sphygmograph 
gives  ready  indication  of  any  irregularities  either  in  rhythm  or  volume 
■of  the  pulse  waves.  It  occasionally  happens  that  without  any  alteration 
in  time  every  second  pulse  wave  lacks  volume.      This  is  the  condition 
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described  by  Traube  as  *^ pulsus  altemans,^^     In  other  cases  the  pulse  is 
"  intermittent,^^  the  heart  now  and  again  enjoying  a  longer  repose  than 


Fig.  128. — Monocrotic  pulse.    (After  Riegel.) 

usual,  and  hence  the  regularity  of  the  tracing  is  disturbed.  It  is  to  be 
noted  in  such  cases  that  the  pulse  wave  following  the  pause  is  invariably 
more  ample.  This  form  of  intermission,  which  may  be  regular  or  irregu- 
lar in  time,  is  not  inconsistent  with  health,  or,  at  least,  may  depend 
upon  temporary  conditions  such  as  indigestion,  or  excessive  tobacco 
smoking.  It  is  to  be  carefully  distinguished  from  a  form  of  "false  "  in- 
termission where  the  ventricular  contraction  fails  to  reach  the  wrist,  or 
is  too  feeble  even  to  raise  the  aortic  valves  ;  or  where  a  fatty  and  dilated 
ventricle  relieves  itself  through  a  patent  mitral  orifice.  The  systole  in 
such  cases  is  abortive  and  has  no  arterial  expression,  a  fact  of  the  utmost 
significance  as  indicative  of  degenerative  changes  in  the  cardiac  muscle. 
In  every  case  of  pulse  intermission,  therefore,  the  pulse  rate  should  .be 
critically  checked  by  auscultation  over  the  heart. 

In  solne  instances  the  irregularities  conform  to  certain  types.  They 
may  occur  at  fixed  intervals,  as,  for  instance,  every  two  or  three  beats. 
Illustrations  of  this  are  found  in  the  "p?t/-^?i.s  bigeminus^'  (Fig.  129,  also 
Fig.  133,  Nos.  3,  5,  6),  in  which  the  pulse  waves  run  in  pairs,  and 
in  the  *^ pulsus  trigeminus"  (Fig.  130),  in  which  they  run  in  groups  of 
three. 

Various  forms  of  irregularity  both  of  rhythm  and  volume  are  illus- 
trated in  the  series  of  tracings  in  Fig.  133  (p.  644),  and  it  is  to  be  remarked 
in  connection  with  this  series  that  the  sphygmograph  will  detect  pulse 
waves  inappreciable  by  the  finger.  In  Nos.  6  and  7  it  was  found  that 
every  second  cardiac  beat  failed  to  reach  the  finger  at  the  wrist,  but  the 
sphygmograph  reveals  them  clearly  as  distinct  interruptions  in  the  long 
descent  line. 


Fig.  129. — "  Pulsus  Bigeminus"  ;  convalescent  from  pneumonia.     Pulse,  68  : 

pressure,  2  oz. 

Respiration  sometimes  materially  modifies  the  pulse  tracing.     This 
may  be  apparent  even  in  healthy  subjects,  the  tension  falling  during. 
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inspiration  and  rising  during  expiration.  (Fig.  21,  p.  91.)  When  the 
breathing  is  deep  and  stertorous,  as  in  apoplexy  or  ursemic  coma,  the 
undulatory  character  of  the  respiratory  line  of  the  tracing  may  be  well 
marked.     (Fig.  22,  p.  91.) 

In  exceptional  cases  during  inspiration  the  pulse  wave  may  be  almost 
totally  suppressed,  the  '^ pids20s paradoxus''  of  Kussmaul  (Fig.   131),  a 


Fig,  130. — "  Pulsus  Trigeminus,"  J.  B.,  aged  65.    Typical  angina  pectoris  without 
apparent  valvular  or  aneurysmal  disease — pressure,  3  oz.    Died  suddenly. 

condition  attributable  to  the  compression  of  the  great  vessels  by  fibrous 
bands  passing  between  them  and  the  thoracic  wall,  and  these  of  course 
are  put  upon  the  stretch  during  the  inspiratory  act.  It  has  been 
observed,  however,  under  other  conditions. 

Senile  Pulse. — A  very  characteristic  form  of  tracing  is  found  in 
cases  where  degenerative  changes  have  occurred  to  a  marked  extent  in 
the  arterial  walls.  It  is  spoken  of  as  the  **  senile  pulse,"  as  the  condi- 
tions which  give  rise  to  it,  e.g.^  atheroma  and  calcareous  degeneration, 
are  common  in  later  life.  The  tracing  is,  as  a  rule,  ample,  the  tidal 
wave  well  sustained,  so  much  so,  indeed,  in  certain  cases  as  to  overtop 
the  apex  of  the  upstroke  and  aftbrd  an  anacrotic  tracing,  and  the 
dicrotic  wave  is  little  marked.  (Fig.  132.)  The  degree  to  which  these 
characters  are  developed  will,  of  course,  depend  to  a  large  extent  upon 
the  amount  of  rigidity  atid  the  consequent  loss  of  elasticity.  Low  pres- 
sure as  a  rule  gives  the  most  typical  tracing,  although  the  pressure 
requisite  to  obliterate  the  pulse  is  great  owing  to  the  condition  of  the 
vessel  walls.  In  certain  instances,  however,  it  may  be  a  pulse  of  high 
tension. 


Fig.  131.— "Pulsus  paradoxus"  (after  Kussmaul). 
E,  expiration. 


I,  inspiration 


Fig.  132. — Senile  pulse.     Patient  aged  72  ;  arteries  very  rigid  ; 
considerable  hypertrophy  of  left  ventricle. 

The   sphygmograph    gives   characteristic  tracings    in  certain   well- 
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marked  forms  of  cardiac  valve  disease,  especially  in  cases  where  the 
left  ventricle  is  affected. 

Aortic  Stenosis  pure  and  simple  is  a  comparatively  rare  condition, 
but  when  w^ell  marked  it  gives  a  highly  distinctive  tracing.  (Fig.  134.) 
Here  owing  to  the  obstruction  at  the  root  of  the  vessel  the  primary 


Fig.  134. — Aortic  stenosis  in  a  patient  aged  26.  Pressure,  5^  oz. 
Loud,  rough  systolic  murmur  at  aortic  cartilage ;  pulse  small  but 
hard  ;  evidences  of  moderate  ventricular  hypertrophy. 

wave  is  impeded,  and  as  the  ventricle  discharges  its  contents  slowly  and 
deliberately  the  tidal  wave  is  well  sustained,  overtops  the  primary 
wave,  and  forms  the  rounded  summit  of  the  tracing.  The  pulse,  in 
fact,  is  anacrotic.  In  cases  of  extreme  obstruction  there  may  be  no 
differentiation  of  the  primary  and  tidal  waves,  the  two  being  fused  into 
a  simple  undulation.  The  degree  to  which  the  tidal  wave  is  produced 
may  be  taken  as  a  gauge  of  the  amount  of  obstruction  ;  and  in  cases 
where  there  is  regurgitation  associated  with  the  obstruction,  in  the 
absence  of  atheromatous  conditions,  the  degree  to  which  the  tidal  wave 
is  developed  may  be  regarded  as  significant,  to  some  extent,  of  the 
amount  of  obstruction  present. 

Aortic  Regurgitation  affords  a  striking  contrast  to  the  preceding 
tracing.  The  pulse  wave  in  this  lesion  is  usually  very  ample,  tlie 
primary  wave  vertical,  well  produced,  and  terminating  in  a  sharp  apex, 
while  in  the  diastolic  part  the  aortic  notch  is  low  and  the  dicrotic 
wave  small,  at  least  relatively  so.  The  characters  of  the  systolic 
part  of  the  tracing  indicate  that  a  powerful  ventricle  is  discharg- 
ing a  large  quantity  of  blood  into  vessels  in  a  state  of  low  tension. 
Such  characters  are  often  met  with  in  functional  disturbances  of  the 
heart  in  nervous  people,  so  that  they  are  by  no  means  characteristic  of 
aortic  incompetency.  But  the  diastolic  part  of  the  tracing  is  very 
significant.     No  sooner  is  the  cardiac  systole  past  than  the  blood  tension 


Fig.  135. — Pulse  of  aortic  regurgitation.     Pressure  2|  oz. 

falls  suddenly  from  the  regurgitation  through  the  patent  orifice,  and 
hence  the  collapsing  character  of  the  tracing,  and  the  diminution  and 
low  pc^sition  of  the  dicrotic  wave,  which  under  normal  conditions  is  the 
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expression  of  the  recoil  of  the  blood  column  from  the  aortib  valves.  In 
cases  where  atheroma  exists  the  tidal  wave,  as  in  Fig.  135,  may  be  very 
apparent ;  in  some  instances,  indeed,  the  primary  and  tidal  waves  form 
twin  peaks.  Even  in  the  absence  of  atheroma,  should  considerable 
obstruction  be  associated  with  the  regurgitation,  the  tidal  wave  may  be 
well  developed,  as  the  ventricle  discharges  its  contents  more  slowly ; 
but  even  apart  from  obstruction,  temporary  high  tension  from  the  large 
quantity  of  blood  thrown  into  the  vessel  may  give  a  well-sustained  tidal 
wave. 

Fig.  136  indicates  the  characters  of  very  free  regurgitation  in  a  young 
subject.  The  aortic  notch  is  as  low  as  the  base  line,  the  dicrotic 
wave  is  very  small,  and  the  tracing  thereafter  very  flat.  It  was 
developed  under  low  pressure,  and  when  the  pressure  was  increased  the 
dicrotism  disappeared.  Some  approximation  may  be  made  to  the 
amount  of  regurgitation  present  by  considering  the  degree  to  which 
these  characters  are  developed. 

Capillary  Pulse.— This  seems  to  be  the  most  fitting  place  to  refer 
to  the  capillary  pulse,  inasmuch  as  it  is  brought  about  by  aortic  incom- 
petency. It  consists  in  the  fact  that  pulse  waves  can  be  seen  in  the 
superficial  capillary  vessels.  It  can  be  well  demonstrated  by  rubbing 
the  skin,  say  of  the  forehead,  with  the  finger  so  as  to  produce  a  capil- 
lary blush,  which  may  be  seen  to  flush  and  pale  with  the  systole  and 
diastole  of  the  heart.  In  certain  rare  instances  the  pulse  waves  are 
transmitted  quite  through  the  capillaries  into  the  peripheral  veins,  as 
for  instance,  on  the  dorsum  of  the  hand,  giving  rise  to  the  venous 
pulse. 

The  capillary  pulse  is  produced  by  a  large  quantity  of  blood  being 
propelled  suddenly  by  a  powerful  ventricle  into  vessels  in  a  state  of 
low  tension,  and  it  may  be  somewhat  dilated.  Hence  it  is  most  likely 
to  occur  when  with  a  slowly  acting  heart  there  is  free  regurgitation 
through  the  valves  of  the  aorta  with  ample  compensatory  hypertrophy. 
When  hypertrophy  of  the  left  ventricle  fails  and  mitral  regurgitation 
ensues  the  capillary  pulse  disappears. 


Fig.  136. — Pulse  of  aortic  regurgitation.     Pressure,  2  oz. 

Mitral  Stenosis. — Considerable  diversity  of  opinion  has  been  ex- 
pressed as  to  the  character  of  the  pulse  in  obstructive  lesions  at  the 
mitral  orifice.  Some  hold  that  the  pulse  as  a  rule  is  regular,  though 
small,  and  that  it  is  only  when  the  compensatory  conditions  fail  that 
irregularity  takes  place.  The  majority  of  observers,  however,  indicate 
irregularity  as  a  very  frequent  condition  even  in  cases  where,  as  yet,  no 
obvious  cardiac  embarrassment  exists.  Dr.  Sansom,  who  has  given 
much  attention  to  the  sphygmographic  characters  of  the  pulse  in  mitral 
stenosis,  is  very  strongly  of  this  opinion,  stating  (and  in  this  he  coin- 
cides with  Mahomed)  **  that  a  pulse  tracing  which  shows  irregularity 
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in  the  diastolic  periods,  sometimes  missed  pulsations,  and,  as  described 
by  Dr.  B.  Foster,  the  occasional  appearance  of  a  small  abortive  pulsa- 
tion in  the  line  of  descent  is  very  strong  evidence  of  the  existence  of 
mitral  stenosis."  The  writer  has  found,  however,  that  in  many  cases  of 
well-marked  obstruction  (at  least  so  far  as  presystolic  thrill  and  murmur 
with  accentuation  of  the  second  pulmonic  sound  indicate  such),  while  the 
patient  is  quiescent  the  pulse  is  regular.  On  exertion,  excitement,  or 
the  supervention  of  pyrexia  or  pulmonary  disorders,  however,  irregu- 
larities are  readily  induced.  In  advanced  cases,  marked  irregularity  is 
the  rule.  The  size  of  the  tracing  will  vary  according  to  the  quantity  of 
blood  delivered  through  the  narrowed  orifice  to  the  ventricle,  and  to  the 
efficiency  of  the  ventricular  contraction.  Fig.  137  shows  a  tracing 
from  a  well-marked  case  in  a  young  subject.  The  pulse  to  the  finger 
was  small  but  regular. 


Fig.  137.- 


-Mitral  Stenosis,  patient  aged  16,  pulse  100,  pressure  3  oz.,  well 
marked  auricular-systolic  murmur  and  thrill. 


Mitral  Regurgitation  gives  no  very  distinctive  sphygmographic 
characters,  but  the  irregularity  both  in  rhythm  and  force  so  frequently 
met  with  in  such  cases  is  well  portrayed  in  the  accompanying  sphygmo- 
grams.     In  Fig.  138,  the  cardiac  contractions  are  well  sustained,  but 


Fig.  138.— -Tracing  from  a  case  of  Mitral  Regurgitation,  showing  the  pulse 
irregular  in  force  and  rhythm. 

present  marked  irregularities ;  while  in  Fig.  139,  the  feeble,  hurried, 
irregular  pulse,  indicative  of  free  regurgitation  and  a  failing  ventricle, 
is  well  seen. 


Fig.  139.— Mitral  Regurgitation,  1  oz.  pressure,  dropsy  in  feet,  dyspnoea. 

Venous   Pulse.     Diseases  of  the  right  heart  give  no  special 
characters  to  the  arterial  pulse,  unless  it  be  a  tendency  to  undulation 
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of  the  respiratory  line  ;  but  tracings  may  be  afforded  by  the  jugular  or 
subclavian  veins  in  cases  of  tricuspid  regurgitation. 

In  Fig.  140,  the  wave  "a" 
preceding  the  main  wave  is 
due  to  the  auricular  contrac- 
tion, and  its  proportions  are 
indicative  of  the  energy  of  the 
systole  of  the  auricle ;  w  hen 
it  becomes  dilated  and  para- 
lysed, the  wave  ''a"  disap- 
pears as  in  Fig.  141.  The 
wave  **6"  is  due  to  the  con- 
traction of  the  right  ventricle, 
and  the  wave  **c"  in  the  des- 
cent line  is  said  by  Dr.  Gibson 
to  be  reflected  from  the  interior 
of  the  heart,  in  the  same  way 
as  the  dicrotic  wave  in  the 
radial  tracings  of  very  free 
aortic  regurgitation,  as  was 
first  pointed  out  by  Naumann. 

Aneurysm  of  the  Arch  of 
THE  Aorta  or  of  its  main 
BRANCHES  may  modify  the 
radial  pulse ;  but  the  modifi- 
cations will  depend  upon  a 
great  variety  of  circumstances, 
such  as  the  site  of  the  tumour, 
its  size,  its  shape,  the  char- 
acter of  its  walls  and  con- 
tents, etc.  A  frequent  modi- 
fication is  inequality  of  the 
two  radial  pulses.     (Figs.  142,  143,  144,  and  145.) 


Fig.  140. — Jugular  pulse-tracing  showing  the 
r>resence  of  the  auricular  wave  a.  (After 
Friedreich.) 


Fig.  141.— Jugular  pulse-tracing  after  paraly- 
sis of  the  auricle ;  the  auricular  wave  a  in  the 
preceding  figure  is  no  longer  present,  (After 
Friedreich.) 


Fig.  142. — Aneurysm  :  right  radial  pulse. 

Should  the  aneurysm  be  situated  on  the  arch  of  the  aorta  below  the 
origin  of  the  innominate  artery  the  two  radial  tracings  may  be  quite 


Fig.  143.— Aneurysm    left  radial  pulse. 

equal  in  all  respects.     If,  however,  the  aneurysm  involves  the  innomi- 
nate, the  right  radial  will  give  indications  of  the  retardation  of  the 
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pulse  wave  ;  while  if  the  aneurysm  is  situated  so  as  to  involve  the  left 
subclavian  (as  it  did  in  Fig.  143)  the  left  radial  tracing  will  be  modi- 
iied  to  a  greater  or  less  extent.  In  Fig.  143,  the  sloping  ascent, 
rounded  apex,  and  unbroken  diastolic  line  give  graphic  illustration  of 
the  great  interference  with  the  pulse  wave  on  the  aftected  side. 


Fig.  144. — Aneurysm  :  right  radial  pulse.    3  oz. 


Fig.  145. — Aneurysm  :  left  radial  pulse.     3  oz. 


THE  CARDIOGRAPH, 

This  is  by  no  means  such  a  reliable  instrument  as  the  sphygmograph, 
and  its  employment,  consequently,  in  clinical  inquiry  is  much  more 
restricted.  Several  forms  of  cardiograph  have  been  devised,  but  those 
of  Marey  and  Galabin  are  on  the  whole  the  most  satisfactory. 

Marey^s  rardior/raph  is  shown  in  Fig.  146  ;  and  the  adjustment  of  the 

apparatus  with  a  registering  tambour  is 
represented  in  Fig.  147.  It  is  thus  seen 
to  consist  of  two  tambours.  Any  im- 
pulse communicated  to  the  first  tambour, 
which  is  applied  immediately  over  the 
apex  beat,  is  at  once  transmitted  to  the 
registering  tambour  which  controls  the 
writing  lever  and  thus  records  the  tracing 
on  the  drum. 

Fig.  148  presents  a  tracing  taken  after 
this  fashion. 

Galahin\s  cardiograph  is  a  modification 
of  the  principle  of  Marey's  sphygmo- 
graph. It  will  be  found  figured  and 
described  in  the  *' Medico -Chirurgical 
Transactions,"  vol.  Iviii.,  p.  359,  and  also 
in  Bramwell's  ''Diseases  of  the  Heart," 
p.  754. 

Pond''s  sphygmograph  in  cases  where 
the  apex  impulse  is  limited  and  well 
marked  can  readily  be  used  as  a  cardio* 
graph.      It  is  held  in  position   by   the 


Fig.  146. — Section  of  the  Cardio- 
graph of  Marey  for  recording  the 
movements  of  the  heart  of  man  or 
of  animals,  a,  india-rubber  mem- 
brane ;  6,  vulcanite  or  ivory  knob 
applied  over  the  apex  of  the  heart, 
resting  on  a  thin  aluminium  plate  ; 
c,  spiral,  which  may  be  tightened 
or  relaxed  by  turning  the  milled 
head  d,  thus  increasing  or  diminish- 
ing the  sensibility  of  the  instru- 
nnent ;  e.,  f,  tube  leadiner  to  the 
registering  tambour.  (MacKen- 
drick.) 

hand,  and  gives  on  the  whole  very  fair  results. 
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In  order  to  secure  a  good  cardiogram  the  patient  must  be  placed  in 
that  position  in  which  the  cardiac  apex  beat  is  most  definite.     He  may 


Fi(i.  147. — Arrangement  of  apparatus  for  recording  movements  qf 
the  heart  by  the  cardiograph  of  Marey.  a,  cardiograph  ;  6,  tube, 
communicating  with  c,  recording  tambour;  d,  clockwork,  moving 
cyhnder  e  ;  /,  fine  adjustment  screw  for  bringing  lever  of  registering 
tambour  on  surface  of  cylinder  at  the  proper  time  ;  g,  box,  in  which 
the  whole  instrument  may  be  packed.     (MacKendrick.) 

therefore  require  to  sit  up,  or  lean  forward,  or  lie  somewhat  over  to  the 
left  side.  The  cardiograph  must  be  applied  over  the  site  of  maximum 
impulse  ;  and,  if  possible,  the  tracing  should  be  taken  during  complete 


Fig.  148. — Tracings  of  the  cardiac  pulsations  ot  a  healthy  man.  (Marey.)  The 
differences  in  form  between  the  first  two  pulsations  and  the  last  are  due  to 
respiratory  influences,     a,  Diastole  ;  &,  Ventricular  Systole.    (MacKendrick.) 

expiration,  and  while  the  breath  is  held.  This  assures  the  nearest 
approximation  of  the  heart  to  the  chest  wall,  and  at  the  same  time 
obviates  respiratory  undulations,  and  other  modifications  of  the  tracing. 

Fig.  149  is  a  cardiogram  after  Galabin. 

It  is  to  be  remembered,  however,  that  in  cases  where  the  button  of 
the  cardiograph  is  not  applied  exactly  over  the  site  of  greatest  apex 
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impulse— as  when  the  heart  beats  behind  a  rib— the  tracing  is  apt  to  be- 
inverted  and  must  be  read  accordingly.     In  other  instances  the  inversion- 


Fig.  149. — Normal  cardiographic  tracing  after 
Ualabln.  a  represents  the  auricular  contraction  ; 
from  a  to  d  indicates  the  sudden  hardening  of  the 
ventricle ;  d,  e,  /,  shows  the  continued  systole  ;  ^•  is 
the  rebound  after  the  emj^tying  of  the  ventricles ; 
and  L  is  the  gradual  ascent  from  the  influx  of  blood 
during  the  diastole. 
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Fig.  150. — Tracings  obtained  from  the  heart  of  a  horse  by  Chauveau  and 
Marey.  The  upper  tracing  is  from  the  right  auricle,  the  middle  from  the  right 
ventricle,  and  the  lower  from  the  apex  of  the  heart.  The  horizontal  lines 
represent  time,  whilst  the  vertical  represent  amount  of  pressure.  The  vertical 
dotted  lines  mark  coincident  points  in  the  three  movements.  The  breadth  of 
one  of  the  small  squares  equals  one-tenth  of  a  second,  a  b,  a'  b' ,  a"  6",  Auricular 
Systole  :  c  d  ef,  c'  d'  e'  f,  c"  d"  e"  f,  Ventricular  Systole  :  similar  waves  in  the 
other  curves  have  different  letters.    (MacKendrick.) 
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may  not  be  complete  and  the  interpretation  of  the  tracing  becomes  a 
matter  of  much  difficulty. 


Fig.  151. — Simultaneous  tracings  taken  by  the  pneumograph  B,  cardiograph 
C,  and  sphygmograph  A  at  the  radial  artery.  The  ascent  of  the  curve  in 
B  corresponds  to  expiration,  and  the  descent  to  inspiration.  There  are  from 
four  to  five  cardiac  pulsations  to  each  complete-respiratory  movement.  Observe 
also  that  the  pulsation  at  the  wrist  is  a  little  later  than  the  corresponding 
cardiac  pulsation — thus  d,  in  upper  line  A,  corresponds  to  c,  in  lower  line  C. 
(MacKendrick.) 

Observers  are  by  no  means  agreed  as  to  the  exact  causation  of  the 
various  waves  in  a  normal  cardiogram  ;  but  Fig.  150,  with  simultaneous 
tracings  from  the  right  auricle,  right  ventricle,  and  apex  beat,  will 
serve  to  some  extent  to  show  the  relation  of  the  various  phenomena  ; 
while  Fig.  151,  giving  simultaneous  tracings  of  the  cardiac  apex,  radial 
pulse  and  the  respiration,  exhibits  the  relation  in  time  of  the  cardiac 
contraction  to  the  pulse  at  the  wrist ;  and  serves  also  to  show  the 
alterations  in  the  cardiogram  induced  by  the  respiratory  movements. 

The  whole  subject  of  cardiography  is  still  too  much  in  a  state  of  flux 
to  permit  of  any  very  precise  statements.  No  doubt  it  affords  some 
valuable  data  as  to  the  relative  duration  of  the  cardiac  systole  and 
diastole ;  as  to  the  mode  in  which  the  ventricle  is  being  filled  duHng 


Fig.  152. — Cardiogram  from  a  case  of  Mitral 
Stenosis,  a  represents  the  auricular  contraction  : 
for  the  other  letters  see  Fig.  149.    (Galabin.) 

the  diastole ;  as  to  the  condition  of  the  mitral  orifice,  and  the  state  of 
the  cardiac  muscle  generally  ;  but  the  results  on  the  whole  are  too  con- 
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Fig  153. — Cardiogram  from  a  case 
of  aortic  regurgitation.     (Galabin.) 


flicting  to  admit  of  generalization,  and  much  careful  experiment  will  be 
required  before  anything  like  precise  doctrine  is  attained.  Mitral 
obstruction  and  aortic  regurgitation  give  two  of  the  most  characteristic 
cardiograms.  Fig.  152  (from  Bramwell  after  Galabin)  is  from  a  case  of 
mitral  stenosis  with  loud  harsh  murmur  extending  through  the  long 
pause,  a  indicates  the  probable  commencement  of  the  auricular  con- 
traction, which  is  represented  by  a  prolonged,  ascending,  serrated  line, 

the  visible  expression  of  the  long  rough 
murmur.  This  indicates  the  lengthened 
systole  of  the  auricle  necessary  to  drive 
the  blood  through  the  narrowed  mitral 
orifice.  Many  variations,  however,  are 
found. 

A  tracing  from  a  case  of  well-marked 
aortic  regurgitation  is  seen  in  Fig.  153 
(from  Bramwell  after  Galabin).  It 
will  be  noticed  that  the  summit  of  the 
tracing  is  here  sustained,  having  two 
peaks,  d  and  /,  indicative  of  hyper- 
trophy of  the  ventricle,  while  the  tilling 
of  the  ventricle  during  diastole  is  in- 
dicated by  the  rapid  ascent  of  the  diastolic  line  *'  A;." 

For  further  details  as  to  the  cardiograph  and   its   revelations  the 
student  is  referred  to  the  authorities  indicated. 

PART  III.— PHYSICAL  EXAMINATION  OF  THE  ABDOMEN. 
Anatomists  have  divided  the  abdomen  into  various  regions 

by  lines  drawn  from  certain 
fixed  points,  viz.,  two  horizon 
tal  lines  passing  across  the 
body,  the  one  at  the  lowest 
point  of  the  costal  arch,  and 
the  other  at  the  highest  part 
of  the  iliac  crests  :  two  vertical 
lines  are  drawn,  one  on  either 
side,  from  the  cartilage  of  the 
eighth  rib  to  the  middle  of 
Poupart's  ligament.  The  cen- 
tral regions  are  the  Epigastric, 
the  Unabilical,  and  the  Hypo- 
gastric, and  on  either  side  of 
these  the  Eight  and  Left 
Hypochondriac,  Lumbar,  and 
Iliac.  (See  Fig.  154.)  Some 
clinical  observers  have  devised 
other  lines  for  these  divisions,  but  the  difference  in  the  regions 
is  only  slight.  (See  the  dotted  lines  in  Bright's  diagram.  Fig. 
69,  p.  467^) 


Fig.  154.— The  Anatomical  regions 
of  the  Abdomen. 
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It  is  well  to  have  a  general  notion  of  what  organs  occupy 
these  regions.  In  the  right  liyyochmdrium  lies  the  right  lobe  of 
the  liver;  in  the  epigastric  region  the  body  of  the  stomach,  the 
left  lobe  of  the  liver,  and  behind  the  stomach  the  pancreas ;  in 
the  left  hypochoiidrium  the  cardiac  extremity  of  the  stomach  and 
the  spleen;  in  the  umbilical  region  the  transverse  colon,  the 
mesentery,  and  part  of  the  small  intestine  :  in  the  right  lumbar 
region  the  right  kidney  and  the  ascending  colon ;  in  the  left 
lumbar  region  the  left  kidney  and  descending  colon ;  in  the 
hypogastrium  the  small  intestine  and  the  bladder  when  dis- 
tended ;  in  the  left  iliac  region  the  sigmoid  flexure ;  and  in 
the  right  iliac  region  the  "  caput  caecum  coli."     (See  Fig.  155.) 

The  methods  employed  in  the  physical  examination  are 
similar  to  those  already  indicated  in  the  case  of  the  chest — viz., 


Fig.  155.— Abdominal  viscera  in  situ.  The  omentum  has  been  re- 
moved :  the  costal  arch  has  been  preserved.  The  capital  letters  are 
the  initials  of  the  structures  on  w^hich  they  are  placed  : — L,  lungs  ; 
D,  diaphragm  ;  R,  ribs  ;  S,  spleen ;  B,  bladder.  (From  Marshall's 
Physiological  Diagrams.) 

inspection,   palpation^   percussion,  mensuration,  and  auscultation. 
The  last  of  these  is  of  very  limited  scope  in  the  abdomen  com- 
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pared  with  the  chest,  but  all  of  them  should  be  used  so  as  to 
check  each  other  at  every  step  of  the  inquiry. 

Before  commencing  the  examination  the  patient  should,  as  a 
rule,  be  laid  on  his  back,  with  the  shoulders  a  little  raised,  and 
the  thighs  slightly  flexed  on  the  pelvis  to  relax  the  abdominal 
muscles.  He  should  be  directed  also  to  keep  his  mouth  open, 
and  breathe  quietly. 

INSPECTION. 

The  abdomen  being  well  exposed,  inspection  will  determine 
its  shape,  the  condition  of  the  superficial  parts,  the  respiratory 
movements,  and  any  other  movements  or  pulsations  which  may 
exist.  In  healthy  women  and  children  the  abdomen  protrudes 
more  than  in  adult  males,  in  whom,  in  the  recumbent  posture, 
it  is  often  somewhat  flattened.  If  the  subject  is  fat,  the  sur- 
face will  be  free  from  marked  inequality ;  but  if  the  parietes 
contain  little  fat,  and  the  recti  muscles  are  well  developed,  they 
may  stand  out  somewhat  on  either  side  of  the  middle  line. 

General  distension  of  the  abdomen  may  result  from  accumulation 
of  gas  in  the  intestines  (see  Tympanites,  p.  675),  or  from  fluid 
efliision  into  the  peritoneum  (see  Ascites,  p.  464),  or  from 
ovarian  tumours  (see  pp.  467,  675),  or  from  combinations 
of  these ;  or  the  hdging  may  he  local  from  tumour  of  some 
of  the  solid  organs,  or  from  undue  distension  of  some  of  the 
hollow  viscera,  such  as  the  stomach  in  stricture  of  the 
pylorus.  On  the  other  hand  the  abdomen  may  become  much  re- 
tracted in  certain  cerebral  afl'ections  (tubercular  meningitis),  in 
chronic  lead  poisoning,  and  in  cases  of  obstruction  high  up  in 
the  alimentary  canal  leading  to  inanition.  The  umbilicus 
occupies  a  point  about  midway,  as  a  rule,  between  the 
pubes  and  the  xiphoid,  but  is  subject  to  a  certain  degree 
of  variation,  and  in  very  young  children  is  nearer  the 
pubes.  In  the  strictly  normal  condition  it  is  depressed, 
but  it  may  bulge  as  in  umbilical  protrusion,  and  in  cases  of 
ascites.  During  the  later  months  of  pregnancy,  also,  it  be- 
comes prominent.  The  skin  is  normally  somewhat  darker  round 
the  umbilicus  than  on  other  parts  of  the  abdomen,  forming 
what  is  called  an  "areola,"  and  thi^ pigmentation  becomes  more 
marked  during  the  course  of  pregnancy ;  and  in  Addison's 
disease  (see  p.  131)  it  is  a  marked  feature — the  whole  surface, 
however,  being  unduly  pigmented.  In  women  "  a  brown  line  " 
is  occasionally  seen  extending  from  the  umbilicus  to  the  pubes, 
and  is  by  some  reckoned  a  sign  of  pregnancy  ;  but  this  is  to  be 


INSPECTION.  657 

accepted  with  reservation :  it  is  sometimes  present  even  in 
males.  In  women  who  have  borne  children  the  abdominal  walls 
are  often  very  flaccid,  and  in  some  cases,  after  many  preg- 
nancies, become  so  thin  as  to  give  the  impression  that  there  is 
little  else  than  a  layer  of  skin  covering  the  intestines.  White 
lines  (lineae  albicantes)  or  ** water  lines"  occur  on  the  skin 
after  the  distension  of  pregnancy,  and  after  the  absorption 
of  large  dropsical  effusions.  Occasionally  the  superficial  veins 
(epigastric  and  mammary)  are  much  enlarged  and  tortuous,  or 
even  varicose,  this  condition  being  generally  associated  with 
some  obstruction  to  the  portal  circulation,  as  in  cirrhosis,  or 
with  some  pressure  on  the  inferior  vena  cava  by  tumours. 
The  abdominal  parietes  may  be  dropsical,  and  pit  on  pressure. 
This  oedema  is  always  greatest  in  the  dependent  parts,  often 
accompanied  by  fluid  effusion  into  the  cavity  of  the  peri- 
toneum, and  usually  associated  with  dropsical  effusion  into 
the  cellular  tissue  of  other  parts  of  the  body.  The  abdomen 
is  frequently  the  seat  of  skin  eruptions  ;  some  of  the  febrile 
rashes  indeed,  as  in  enteric  fever,  have  a  tendency  to  appear 
there  first.  All  such  rashes,  of  course,  should  be  noted  and 
described  if  present. 

The  degree  to  which  the  abdominal  walls  participate  in  the 
respiratory  movements  should  be  observed.  In  quiet  respiration 
in  males  the  abdominal  movement  is  more  marked  than  the 
thoracic ;  while  in  females  the  thoracic  movement  predomin- 
ates. The  type  in  the  male  is  thus  said  to  be  "  abdominal," 
and  in  the  female  ^Hhoracic."  This  abdominal  movement 
may  be  affected  by  various  conditions.  Anything  which 
causes  distension  of  the  abdomen,  and  impedes  the  descent 
of  the  diaphragm,  will  necessarily  restrict  it ;  all  forms  of 
abdominal  intumescence  will  have  this  effect.  In  women  the 
respiration  is  made  more  thoracic  by  the  presence  of  pregnancy 
and  ovarian  or  uterine  tumours.  But  apart  from  such  causes, 
the  abdominal  movement  may  be  greatly  restricted  by  volun- 
tary effort,  owing  to  the  pain  which  it  excites,  as  in  peritonitis, 
diaphragmatic  pleurisy,  or  pericarditis.  But  this  abdominal 
respiratory  movement  may  be  exaggerated  when  from  any 
cause  the  thoracic  movements  are  restricted,  and  the  chief  work 
of  the  respiratory  process  is  thrown  upon  the  diaphragm.  This 
is  the  case  in  large  pleural  effusions,  in  extensive  consolidations 
of  the  lung,  and  in  emphysematous  and  asthmatic  conditions. 

A  degree  oi  pulsation  is  occasionally  visible  in  the  epigastric 
region,  and  may  be  due  to  the  heave  communicated  from  the 
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aorta.  It  is  most  frequently  seen  in  females,  especially  those 
who  are  thin  and  of  nervous  temperament ;  it  must  not  be  con- 
founded with  the  epigastric  pulsation  communicated  from  the 
heart.  (See  pp.  347,  608.)  But  visible  pulsation  may  exist  in 
the  abdomen  from  aneurysm  of  the  aorta  or  any  of  its  branches  ; 
and  cancerous  or  other  tumours  may  simulate  aneurysmal  con- 
ditions from  their  lying  over  the  vessel  and  having  its  impulse 
communicated  to  them.  All  the  methods  of  inquiry  must  be 
brought  to  bear  on  the  investigation  of  such  cases.  In  certain 
instances  of  extreme  tricuspid  incompetency  an  expansile 
pulsation  may  be  quite  perceptible  in  the  liver,  synchronous 
with  the  ventricular  contraction,  and  due  to  the  transmission 
of  the  pulsation  through  the  inferior  vena  cava  and  hepatic 
veins.  In  subjects  in  whom  the  stomach  or  intestines  are 
much  distended  owing  to  any  obstruction,  j^eristaltic  action  may 
occasionally  be  seen  through  the  abdominal  walls;  this  may 
also  be  visible  in  the  extremely  thinned  condition  of  the 
integuments  already  referred  to. 

PALPATION 

is  a  method  of  investigation  widely  applicable  in  abdominal 
diagnosis,  and  should  be  followed  out  with  much  detail.  The 
hands  of  the  examiner  should  not  be  cold,  as  this  is  apt  to  cause 
the  patient  to  shrink ;  and  the  palpation  should  not  be  con- 
ducted, at  least  in  the  first  instance,  in  a  jerky  or  spasmodic 
manner  with  the  tips  of  one  or  two  lingers,  but  with  the  whole 
palmar  surface  of  them  applied  gently,  but  firmly.  As  the 
results  of  this  method  of  examination  will  be  given  in  detail 
under  the  various  organs,  only  a  few  general  facts  need  be 
noted  here.  It  will  determine  the  state  of  the  temperature  of 
the  surface,  the  presence  of  flaccidity  or  rigidity  of  the  walls, 
the  condition  of  the  abdominal  rings,  the  degree  of  resistance 
at  different  points,  and  whether  parts  are  freely  moveable. 
When  associated  with  percussion  it  enables  us  to  detect  fluid 
in  the  peritoneum.  (See  Ascites,  p.  464.)  It  will  reveal  the 
fact  of  smoothness  or  irregularity  of  the  abdominal  organs, 
will  determine  the  presence  and  character  of  pulsations,  and 
sometimes  even  detect  peritoneal  friction.  This  last-mentioned 
condition  is  got  either  by  causing  the  patient  to  breathe  forcibly 
while  the  flat  of  the  hand  is  laid  over  the  suspected  organ,  or 
it  may  be  elicited  by  sliding  the  abdominal  wall  over  the  part. 
(See  p.  468.)  In  the  case  of  abdominal  tumours  palpation 
will  determine  their  characters,  and  whether  they  are  affected 
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by  respiration  or  not ;  tumours  closely  associated  with  the 
moveable  organs  lying  beneath  the  diaphragm  being  depressed 
and  elevated  in  respiration.  Palpation  may  also  determine 
the  fact  of  pregnancy  by  noting  the  movements  of  the  foetus 
in  the  uterus,  as  well  as  enabling  us  in  certain  cases  where 
the  abdominal  walls  are  thin,  or  in  an  extra-uterine  foetation, 
to^  recognise  the  head  or  other  parts  of  the  child.  It  also 
elicits  important  information  as  to  the  presence  or  absence  of 
pain  or  tenderness.  In  certain  conditions  pain  is  so  acute  as 
to  forbid  palpation.  This  is  especially  (but  not  invariably) 
the  case  in  acute  peritonitis,  where  the  pain  is  often  so  exqui- 
site as  to  lead  the  patient  to  flex  the  thighs  upon  the  pelvis 
in  order  to  relax  the  abdominal  muscles  and  protect  the  belly 
from  the  pressure  of  the  bed-clothes.  On  the  other  hand, 
acute  pain  when  of  the  neuralgic  or  colicky  type  is  sometimes 
relieved  by  pressure.  If  tenderness  on  pressure  exists  over  a 
limited  area  in  the  epigastric  region,  it  may  point  to  the 
presence  of  gastric  ulcer ;  and  in  inflamed  or  suppurating  con- 
ditions of  any  of  the  organs  or  structures  in  the  abdomen,  pain 
on  pressure  is,  as  a  rule,  a  marked  feature. 

PERCUSSION 

is  to  be  performed  in  the  manner  described  in  the  section  on 
the  physical  diagnosis  of  the  lungs.  The  note  yielded  by  the 
air-filled  organs  in  the  abdomen  is  "tympanitic,"  having  a 
distinct  musical  tone,  and  the  quality  of  this  note  varies 
according  to  the  size  and  degree  of  distension  of  the  organs. 
The  note  obtained  over  the  stomach  is  fuller  and  lower  in 
pitch  than  that  over  the  colon ;  the  note  over  the  colon  bears 
a  similar  relation  to  that  over  the  small  intestine.  It  is  by 
means  of  this  change  in  quality  that  the  difl"erent  parts  of  the 
intestine  can  be  distinguished  from  each  other,  and  the  student 
should  study  them  in  this  light,  contrasting  the  percussion 
tone  also  with  that  obtained  over  a  solid  organ  such  as  the 
liver,  which  is  "dull,"  and  that  elicited  from  the  lung,  which 
is  termed  "  clear."  Auscultatory  percussion  is  sometimes  of 
value  in  the  delimitation  of  air-filled  organs.     (See  p.  660.) 

MENSURATION 

is  used  to  determine  the  circumference  of  the  abdomen,  the 
tape  being  applied  at  the  most  prominent  part,  usually  a  little 
above  or  below  the  umbilicus,  or  at  some  other  definite  point 
such  as  the  umbilicus  itself.     This  gives  a  datum  for  future 
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measurements,  and  increase  or  decrease  can  readily  be  deter- 
mined, care  being  taken  that  the  tape  is  applied  at  the  same 
level  and  with  the  same  tension.  The  distance  of  the  umbilicus 
from  the  ensiform  cartilage,  the  symphysis  pubis,  or  the  iliac 
spines  has  occasionally  to  be  noted.  The  areas  of  percussion- 
dulness  of  the  various  organs,  whether  normal  or  abnormal, 
should  be  accurately  measured  and  stated ;  the  points  to  be 
indicated  should  be  measured  from  definite  anatomical  land- 
marks such  as  the  umbilicus,  ensiform  cartilage,  iliac  spines, 
etc.,  and  not  vaguely  referred  to  the  regions  in  which  they  lie. 

AUSCULTATION 

is  of  great  value  in  abdominal  diagnosis  in  the  detection  of 
vascular  sounds,  whether  connected  with  abnormal  conditions 
such  as  aneurysm,  uterine  tumours,  etc.  (see  p.  676),  or 
with  normal  conditions  during  pregnancy  (the  foetal  heart, 
uterine  souffle,  etc.,  see  p.  566).  It  is  also  applicable  in  dila- 
tation of  the  stomach  in  practising  succussion  (see  p.  673) ;  the^ 
sounds  in  the  bowels  are  also  of  importance,  particularly  in  cases 
of  intestinal  obstruction.  Auscultation  is  also  useful  occasionally 
in  the  determination  of  peritoneal  friction,  particularly  over 
the  liver.  It  may  be  used  in  the  diagnosis  of  stone  in  the 
bladder,  the  stethoscope  being  placed  above  the  pubes,  while 
the  stone  is  struck  with  the  sound. 

"Auscultatory  percussion"  is  sometimes  used  to  delimit 
air-filled  organs,  such  as  the  stomach.  For  this  purpose  the 
observer  places  his  stethoscope  over  the  epigastrium  while  an 
assistant  percusses  from  the  periphery,  till  a  point  is  reached 
at  which  the  note  is  communicated  with  sudden  and  great 
directness  to  the  listener,  and  this  may  be  marked  as  the  limit 
of  the  air-filled  portion  of  the  organ.  The  same  method  is 
pursued  all  round  the  stomach,  the  patient's  position  being 
altered  to  allow  the  fluid  to  change  its  place,  and  the  area 
occupied  by  the  viscus  can  thus  be  mapped  out  with  tolerable 
exactitude,  if  the  note  of  the  colon  does  not  approximate  to 
that  of  the  stomach.  It  is  absolutely  necessary  to  shift  the 
patient  from  one  side  to  the  other  in  this  examination,  other- 
wise only  the  level  of  the  fluid  contained  in  the  stomach  will 
be  ascertained. 

EXAMINATION   OF   ABDOMINAL   ORGANS. 

The  most  convenient  method  of  treating  further  of  abdom- 
inal diagnosis  is  to  take  up  the   principal  organs  in  detail, 
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considering  them  first  in  their  normal  relations,  and  then 
passing  on  to  abnormal  conditions.  The  student  may  find 
assistance  in  understanding  their  position  by  reference  to  the 
anatomical  figures  here  given,  and  especially  to  the  posterior 
view  of  the  viscera.     (Figs.  155,  156.) 

LIVER. 

In  the  section  devoted  to  the  physical  examination  of  the 
lungs  it  was  noticed  that  the  pulmonary  percussion  was 
bounded  inferiorly  all  round  the  right  side  by  the  upper  mai  - 
gin  of  hepatic  dulness.  In  order  to  define  this  margin,  the 
percussion  should  be  carried  from  the  clear  pulmonary  area 
down  on  to  the  dull  liver,  using  a  light  stroke,  and  at  a  point 
one  inch  and  a  half  or  two  inches  below  the  right  nipple,  a 
change  will  be  perceived  in  the  note,  as  well  as  in  the  sense  of 
resistance,  and  this  indicates  the  spot  at  which  the  lung  ceases 
to  overlap  the  liver.  This  is  the  boundary  of  '"•  absolute'' 
dulness;  the  deep  or  ''relative'^  dulness,  which  indicates  the 
highest  point  to  which  the  liver  ascends  under  the  diaphragm, 
is  at  a  considerably  higher  level  than  this,  and  is  ascertained 
by  means  of  strong  percussion  performed  during  expiration. 
The  description  here  given  will  apply  to  superficial  percussion 
and  to  the  absolute  dulness.  The  upper  border  is  followed 
into  the  cardiac  dulness  in  almost  a  straight  line — there 
being,  however,  a  tendency  for  it  to  descend  a  little  towards 
the  inner  extremity,  where  it  joins  the  precordial  dulness  on  a 
level  with  the  base  of  the  ensiform  cartilage.  It  is  then 
extended  in  the  lateral  region  and  the  back,  and  will  be 
found  to  descend  somewhat  as  it  nears  the  spine,  usually  at 
the  tenth  or  eleventh  dorsal  vertebra.  Having  marked  this 
upper  limit  of  percussion  with  ink  or  pencil,  the  lower  margin 
will  next  engage  attention,  the  percussing  stroke  being  carried 
up  from  the  tympanitic  intestine.  This  lower  margin  in  the 
right  mammary  line  will  be  found  to  coincide  pretty  exactly 
with  the  margin  of  the  ribs  ;  in  the  axillary  line  it  corresponds 
to  about  the  tenth  intercostal  space,  and  it  crosses  the  epigas- 
trium at  a  level  of  about  two  inches  below  the  xiphoid,  and 
joins  the  left  margin  of  the  cardiac  dulness.  (See  Fig.  102.) 
The  left  lobe  of  the  organ  can  thus  be  felt  in  the  epigastrium, 
giving  a  sense  of  increased  resistance ;  but  in  health  its  lower 
edge  cannot,  as  a  rule,  be  strictly  defined  by  palpation. 

The  average  extent  of  hepatic  dulness,  according  to  this  mode  of 
percussion,  in  a  healthy  adult  of  medium  size,  is  from  2i  to  3 
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Fm.  156.— Posterior  view  of  Viscera.    (Reduced  by  photography,  from  Uischka.) 


POSITION  OF  LIVER. 


663 


inches  in  the  mesial  line  of  the  sternum,  4  inches  in  the  line  of 
the  nipple,  and  4|  or  5  inches  in  the  axillary  line. 

It  must  be  remembered  that  these  limits,  which  presuppose 
the  recumbent  posture,  may  alter  to  some  extent  on  the 
patient's  assuming  the  erect  attitude,  and  in  certain  conditions 
of  respiration.  Thus,  on  deep  inspiration  the  whole  organ  is 
somewhat  depressed,  and  its  upper  limit  overlapped  to  a  greater 
extent  by  the  lung;  the  student  ought  to  study  these 
changes.  In  children  in  whom  the  liver  is  naturally  large,  the 
upper  margin  of  dulness  may  approximate  to  the  nipple,  and 
the  lower  descend  somewhat  beneath  the  costal  arch ;  and 
there  are  various  deformities  of  the  chest,  such  as  those 
induced  by  rickets,  emphysema,  and  tight  lacing,  which  tend 
to  throw  the  organ  to  a  greater  or  less  extent  from  under  the 
cover  of  the  ribs,  and  so  simulate  enlargement.  Congenital 
malformations  of  the  organ  may  also  be  present. 

The  demarcation  of  the  lower  edge  of  the  liver  should  never 
be  considered  as  settled  from  a  single  examination,  as  there  are 
various  conditions  which  temporarily  aifect  it.  Thus,  if  the 
stomach  and  intestines  are  distended  with  gas,  they  may  con- 
ceal the  lower  edge,  and  the  area  of  dulness  may  appear 
diminished.  Again,  if  the  examination  is  made  after  a  full 
meal,  the  dull  percussion  from  the  stomach  may  mask  the 
lower  edge  of  hepatic  dulness  ;  or  there  may  be  accumulation 
of  faeces  in  the  colon  having  a  similar  effect.  In  cases  of 
thickened  omentum  also,  or  where  the  recti  muscles  are  very 
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1.  Upper  lobe  of  left  lung. 

2.  Under  lobe  of  left  lung. 

3.  Interlobular  fissure  of  left  lung. 

4.  Upper  lobe  of  right  lung. 

5.  Under  lobe  of  right  lung. 

6.  Middle  lobe  of  right  lung. 

7.  Superior  fissure  of  right  lung. 

8.  Inferior  fissure  of  right  lung. 

9.  Stomach,  represented  in  outline,  more 

vertical  than  usual. 

10.  The   spleen  at  its  ordinary  distance 

from  the  vertebrae,  and  in  the 
course  of  the  9th,  10th,  and  11th 
ribs  ;  its  relation  to  the  left  lung 
in  expiration  is  shown ;  the  left 
kidney,  partly  shown  in  outline, 
appears  through  it.  It  must  not 
be  forgotten  that  in  this  view  from 
behind  the  spleen  appears  only  after 
the  removal  of  the  diaphragm. 

11.  The  left  kidney  in  so  far  as  not  covered 

by  spleen  (the  covered  part  is  indic- 
ated in  outline) ;  the  pelvis  of  the 
kidney  and  commencement  of  the 


ureter  passing  out  from  it  are 
shown  ;  kidney  on  the  right  side 
has  been  removed  to  show  deeper 
parts,  but  its  position  is  indicated 
in  outline. 

12.  Superior  horizontal    portion   of   the 

duodenum. 

13.  Descending  portion  of  duodenum. 

14.  Inferior  horizontal  part  of  duodenum. 

15.  The  duodeno- jejunal  flexure. 

16.  Liver. 

17.  Hepatic  duct. 

18.  Cystic  duct. 

19.  Common  bile  duct. 

20.  Head  of  pancreas;    the    rest  of   its 

course  shown  in  outline. 

21.  Ascending  colon. 

22.  Descending  colon. 

23.  Posterior  surface  of  descending  colon 

uncovered  by  peritoneum. 

24.  Knuckle  of   colon  forming    sigmoid 

flexure,  covered  by  left  iliac  bone. 

25.  Portion  of  the  sigmoid  flexure. 
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rigid,  or  where  there  is  dropsy  of  the  abdominal  wall  or  of  the 
peritoneum,  the  exact  determination  of  the  lower  edge  may  be 
very  difficult  or  even  impossible. 

Large  abdominal  tumours,  by  their  pressure  upwards,  will 
tend  to  push  the  liver  further  under  the  ribs,  and  so  raise  both 
its  upper  and  lower  limits  of  percussion  ;  while  pleural  effusion, 
of  air  or  fluid,  marked  emphysema  of  the  lungs,  tumours  in  the 
chest,  and  enlargements  of  the  heart,  will  depress  the  organ 


Fig.  157. — Displacement  of  cardiac  and  hepatic  dulness  in  emphysema 
of  the  lungs.     (Weil.) 

into  the  abdomen.     The  diagnosis  in  such  cases  must  be  guided 
by  the  history  and  other  physical  signs. 

The  size  of  the  liver  is  liable  to  vary  to  some  extent  even  in 
health  under  the  influence  of  diet ;  but  this  is  only  temporary. 


DISPLACEMENT  OF  LIVER.  665 

In  all  cases  where  the  liver  is  permanently  increased  in  bulk, 
the  enlargement  is,  as  a  rule,  chiefly  in  the  downward  direc- 
tion— the  liver  projecting  beyond  the  ribs,  and  palpation  be- 
coming a  valuable  means  of  diagnosis. 

The  student  must  be  careful  to  distinguish  enlargement  from 
displacement  of  the  organ.  The  distinction  in  cases  of  emphys- 
ema, tight  lacing,  and  rickety  or  other  deformities  of  the  chest, 
lies  in  the  fact  that  in  displacement  the  upper  level  of  hepatic 
dulness  will  be  found  to  be  lowered  to  a  greater  or  less  extent 
according  to  the  degree  of  projection  from  under  the  ribs  (see 
Fig.  157);  whereas,  in  enlargement^  the  upper  limit  of  dulness 
maintains  its  position,  and  in  some  instances  is  even  on  a  higher 
level,  approximating  to  the  nipple. 

When  the  displacement  is  due  to  right  pleural  effusion,  the 
distinction  may  be  less  easily  drawn,  as  the  upper  border  of 
liver  dulness  is  merged  in  that  of  the  effusion  ;  but  the  history, 
symptoms,  and  other  physical  signs  will  usually  give  the  key 
to  the  condition.  In  pericardial  effusion,  hypertrophy  of  the 
heart,  and  left  pleural  effusion,  the  left  lobe  is  the  part  chiefly 
depressed,  and,  as  the  upper  limit  of  the  right  is  not  much 
affected,  there  is  not  the  same  liability  to  fallacy  as  in  pleural 
effusion  on  the  right  side.  (Compare  Figs.  105  and  106,  pp. 
612,613.) 

The  enlargement  of  the  liver  may  affect  the  whole  organ  uni- 
formly, or  it  may  be  localised,  and  it  may  be  moderate  in  extent, 
or  fill  the  whole  abdomen.  When  the  liver  is  uniformly  en- 
larged, the  outline  of  the  organ  is  not  materially  altered.  The 
percussion  of  its  limits  should  be  followed  out,  and  palpation 
should  always  be  brought  to  test  the  lower  margin ;  in  not  a 
few  instances  it  will  be  found  that  the  lower  edge  can  be  felt 
to  project  to  a  quite  decided  extent  beyond  the  limit  of  per- 
cussion-dulness.  This  is  especially  so  in  cases  of  abdominal 
dropsy,  and,  to  detect  the  lower  edge  in  such  instances,  it  is 
frequently  necessary  to  pursue  palpation  by  a  different  method 
from  that  indicated  in  the  commencement  of  this  section.  It 
has  to  be  done  with  the  tips  of  the  fingers,  suddenly  and 
strongly,  in  order  to  penetrate  through  the  fluid  to  the  liver. 
It  is  often  possible  also  in  uniform  enlargement,  to  map  out 
the  notch  of  the  liver,  which  will  be  found  somewhat  near  the 
mesial  line  of  the  abdomen.  It  may  be  appreciated  not  only 
by  palpation,  but  also  as  forming  a  small  bay  of  clear  percus- 
sion approaching  on  the  line  of  dulness.  In  some  instances, 
also,  where  the  fissure  of  the  gall-bladder  is  well  marked,  it 
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can  be  detected,  though  with  nothing  like  the  frequency  of  the 
notch.  In  ascites  the  percussion  of  the  lower  edge  of  the  liver 
cannot  be  depended  on,  and  palpation  has  to  be  chiefly  used  in 
the  delimitation  of  it.  In  uniform  enlargement  the  upper  limit 
of  dull  percussion  approaches  the  nipple  level ;  and  when  the 
increase  in  size  is  considerable,  it  is  often  possible,  by  applying 
the  one  hand  in  front  and  the  other  in  the  lumbar  region  be- 
hind, to  grasp  the  organ  and  communicate  a  sense  of  impact 
from  the  one  hand  to  the  other. 

Density,  Smoothness,  or  Irregularity, — The  hepatic  region  in 
cases  of  enlargement  can  often  be  seen  distinctly  bulged,  and, 
on  applying  the  hand  over  the  part  that  projects,  the  sense  of 
resistance  and  the  fact  of  smoothness  or  irregularity  of  the 
surface  may  be  recognised.  If  the  organ  is  smooth,  uniformly 
enlarged,  dense  and  resistant,  it  is  most  probably  either  amyl- 
oid, fatty,  or  congested,  or  the  seat  of  simple  hypertrophy,  as 
in  leukaemia ;  the  fatty  liver  is  usually  the  softest  of  these  ; 
the  amyloid  is,  as  a  rule,  the  most  dense,  and  it  is  often 
associated  with  enlargement  of  the  spleen  and  with  albuminuria. 
If,  on  the  contrary,  the  surface  of  the  organ  is  irregular,  nodules 
of  varying  size  existing  on  its  surface,  and  in  some  instances 
projecting  beyond  its  lower  edge,  and  especially  if  some  of 
these  nodules  can  be  felt  to  be  depressed  or  umbilicated  in  the 
centre,  and  if  palpation  elicits  a  degree  of  pain  or  tenderness, 
then  there  is  strong  ground  for  the  suspicion  of  cancerous 
disease  of  the  liver.  If,  however,  the  irregularities  on  the 
surface  are  small,  and  associated  with  symptoms  of  obstruction 
to  the  portal  system,  such  as  ascites,  enlargement  of  spleen, 
haemorrhage  from  the  stomach  or  bowels,  etc.,  then  it  may  be 
a  case  of  cirrhosis,  or  "  gin-drinker's  liver,"  although  this 
disease  is  not,  as  a  rule,  attended  by  enlargement,  but  rather 
by  atrophy.  Uniform  enlargement  is  apt  to  occur  in  all  cases 
in  which  there  is  obstruction  to  the  systemic  circulation  ;  and 
so  in  diseases  of  the  heart,  especially  of  the  right  side,  it  is  a 
very  frequent  fact,  the  constant  congestion  of  the  portal 
system  giving  rise  to  it.  This  may  also  occur  from  persistent 
dietetic  excesses,  and  an  enlargement  from  alcohol  is  very 
common. 

The  enlargement  may  not  be  uniform,  but  only  involve  one 
or  other  lobe.  This  is  especially  the  case  in  hydatid  disease 
and  tropical  abscess.  In  both  instances  a  distinct  tumour 
often  exists,  and  if  it  lies  near  the  surface,  fluctuation,  or 
at  least   a   sense   of  elasticity  can  be  felt ;   in   the  case  of 
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hydatid  cysts  there  is  sometimes  detected  on  percussion  a 
sense  of  tremor  Ccxlled  "  hydatid  fremitus."  This  is  elicited  by 
laying  three  fingers  over  the  seat  of  greatest  distension  and 
percussing  strongly  over  the  middle  finger.  The  affections  are 
differentiated  by  the  grave  constitutional  symptoms  and  local 
tenderness  in  the  case  of  abscess,  and  the  almost  total  im- 
munity from  them  in  the  case  of  hydatid  disease. 

With  or  without  enlargement  of  the  liver  there  may  be  pre- 
sent a  projection  of  dull  percussion  and  increased  resistance 
from  its  under  surface.  If  this  arises  from  the  region  of  the 
gall-bladder,  if  it  conveys  the  sense  of  fluctuation  or  elasticity, 
and  is  pyriform  in  shape  and  tender  to  pressure,  it  is  most 
probably  the  gall-bladder  enlarged  from  obstruction  to  its 
duct.  In  some  instances  gall-stones  are  also  present  in  the 
sac,  and  crepitation  may  be  elicited  sometimes  from  the 
rubbing  of  these  on  each  other.  A  history  of  hepatic  colic, 
and  perhaps  even  the  passage  of  gall-stones,  may  serve  to 
throw  hght  on  the  case.  (See  Chapter  xii.,  on  Jaundice,  p. 
453.) 

Diminution  in  the  size  of  the  liver  can  never  be  so  certainly 
stated  as  enlargement,  as  the  area  of  hepatic  dulness  is  apt  to 
be  much  encroached  on  by  emphysematous  lungs  or  distended 
intestine.  But  actual  diminution  in  size  often  takes  place. 
This  is  especially  the  case  in  cirrhosis  and  other  forms  of  chronic 
atrophy  and  in  acute  3^ellow  atrophy  of  the  liver.  This  latter 
condition  is  very  rare,  acute  in  its  course,  and  associated  fre- 
quently with  jaundice  and  with  symptoms  of  great  vital  de- 
pression ;  the  atrophy  may  become  extreme.  It  occurs  chiefly 
in  females,  and  pregnancy  is  a  predisposing  cause.  In  cirrhosis 
the  atrophy  is  not  extreme,  it  is  not  acute  in  its  course,  and 
there  is  often  a  history  of  spirit  drinking. 

The  presence  or  absence  of  pain  or  tenderness  in  diseases  of  the 
liver  must  be  investigated.  Murchison  makes  this  the  ground 
for  his  division  of  enlargements  of  the  liver  into  "  painful "  and 
*^  painless."  Among  the  "painless"  there  are  the  so-called 
amyloid  liver,  the  fatty  liver,  hydatid  tumour  of  the  liver,  and 
simple  hypertrophy.  Among  the  "  painful  "  there  are  conges- 
tion, catarrh  of  the  bile-ducts,  interstitial  hepatitis,  pyaemic 
abscess,  tropical  abscess,  and  cancer.  He  also  remarks  that 
painless  enlargements  are  characterised  by  an  absence  of  jaun- 
dice and  ascites,  and  by  a  chronic  course,  whereas  in  painful 
enlargements  jaundice  and  ascites  are  common  symptoms,  and 
the  progress  is  more  rapid. 
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SPLEEN. 

In  the  normal  subject  the  spleen  can  be  detected  by  percus- 
sion only,  as  it  lies  quite  under  cover  of  the  ribs  in  the  left 
hypochondrium,  its  convex  surface  corresponding  with  the  9th, 
10th,  and  11th  ribs.  Prior  to  attempting  its  delimitation,  it  is 
well  to  determine  the  percussion  of  a  line  passing  from  the  left 
axilla  downwards  and  inwards  to  the  umbilicus.  This  line  w^ill 
necessarily  be  oblique,  and  if  required  it  may  be  curved  to  carry 
it  outside  the  areas  of  cardiac  and  hepatic  dulness,  both  of  which 
should  be  defined  before  attempting  the  percussion  of  the  spleen. 
This  line  will  be  found  to  be  more  or  less  resonant  throughout ; 
in  its  upper  part  pulmonary  resonance  is  obtained,  and  then 
passing  across  stomach,  colon,  and  small  intestines,  the  differ- 
ences in  the  tympanitic  note  of  these  organs  may  be  more  or 
less  distinctly  realised.  The  presence  of  such  a  resonant  line 
removes  various  sources  of  fallacy  from  pleuritic  or  pericardial 
effusions,  pulmonary  condensations,  enlargement  of  the  left  lobe 
of  the  liver,  fluid  or  solid  accumulation  in  the  stomach,  etc. 
Having  determined  this  line,  light  percussion  should  be  made 
backwards  and  downwards  from  it  towards  the  splenic  region, 
till  a  change  in  the  note  is  discovered ;  the  percussion  should 
then  be  carried  down  from  the  axilla  on  to  the  upper  margin 
of  spleen,  or  rather  to  the  point  where  the  lung  ceases  to  over- 
lap the  organ;  and  percussing  upwards  from  the  tympanitic 
abdomen  into  the  hypochondrium,  the  lower  border  will  be 
found  normally  inside  the  costal  arch.  The  posterior  margin 
cannot  be  ascertained  with  any  degree  of  certainty.  In  the 
average  subject  this  area  of  dulness  will  measure  from  two 
to  three  inches  in  the  oblique  diameter,  but  this  dulness  varies 
greatly  even  in  normal  conditions,  and  slight  increase  or  de- 
crease in  its  size  can  never  be  confidently  stated. 

Enlargement  of  the  spleen  is,  as  a  rule,  almost  entirely  down- 
wards and  forwards,  unless  it  is  very  firmly  bound  by  adhesions 
to  the  diaphragm.  (See  Fig.  158.)  Considerable  enlargement 
may  take  place,  and  may  be  detected  by  percussion  alone,  un- 
aided by  palpation,  as  the  organ  lies  so  much  inside  the 
margin  of  the  ribs  as  to  admit  of  considerable  increase  in  bulk 
before  it  projects  from  under  the  costal  arch.  Even  in  such 
cases,  however,  it  is  often  possible  by  pressing  the  finger-tips 
well  up  under  the  costal  arch  to  make  out  a  sense  of  increased 
resistance  or  even  of  tumour,  and  the  examination  may  be  aided 
by  making  counter-pressure  with  the  other  hand  behind.     In 
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moderate  enlargements  percussion  plays  the  principal  part  in 
the  diagnosis  :  when,  however,  the  organ  passes  below  the  ribs, 
palpation  becomes  of  prime  importance,  and  with  one  hand 


Fig.  158. — Various  degrees  of  enlargement  of  the  spleen.  The  lines 
indicative  of  splenic  enlargement  are  copied  exactly  from  Weil,  but 
the  percussion  limits  of  the  heart  and  liver  have  been  somewhat 
modified. 

in  front  and  the  other  behind,  the  organ  can  be  grasped  and 
tilted  backwards  and  forwards.  The  enlargement  may  be  so 
great  as  to  fill  the  whole  left  side  of  the  abdomen  down  even 
to  the  pubes,  and  the  fact  of  its  being  a  spleen  may  be  somewhat 
obscure,  but  if  the  enlargement  is  moderate  there  is  usually 
little  difficulty  in  determining  the  organ  involved.     A  tumour 
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arising  from  the  left  hypochondrium,  which  is  superficial  and 
mobile,  with  rather  blunt  edges,  and  with  a  notch  in  its  anterior 
border  can  hardly  be  anything  else  than  spleen.  The  most 
likely  sources  of  fallacy  are  enkirged  or  floating  kidney,  and 
faecal  accumulations  in  the  splenic  flexure  of  the  colon. 

There  are  certain  conditions  in  which  palpation  can  detect 
the  spleen  when  not  enlarged  but  displaced.  In  certain 
deformities  of  the  chest,  as  in  rickets,  the  spleen  may  be 
thrown  to  a  greater  or  less  extent  from  under  cover  of  the 
ribs,  in  the  same  way  as  the  liver.  In  like  manner  large 
pleural  effusions  in  the  left  side  of  the  chest  will  depress  the 
spleen  and  bring  it  within  the  reach  of  palpation.  It  is  to  be 
remembered,  also,  that  in  very  rare  instances  the  spleen,  owing 
to  relaxation  of  its  ligaments,  may  be  greatly  displaced,  con- 
stituting what  is  known  as  ''moveable  spleen." 

In  emphysematous  states  of  the  lungs,  or  great  distension  of 
the  intestines  with  gas,  the  splenic  dulness  may  be  much 
encroached  on  and  thus  appear  diminished. 

Causes  of  Enlargement. — Enlarged  spleen  may  arise  from 
passive  congestion,  as  in  obstruction  to  the  portal  system  from 
cirrhosis  of  the  liver.  It  may  originate  also  from  active  con- 
gestion, especially  in  certain  specific  fevers  such  as  enteric  and 
relapsing,  and  above  all  in  ague ;  the  constantly  recurring 
congestion  in  this  last  affection  may  lead  ultimately  to  chronic 
enlargement  ("  ague  cake").  But  the  increase  in  volume  may 
be  due  to  splenic  leukaemia,  in  which  case  the  diagnosis  is  aided 
by  the  discovery  of  increase  in  the  white  blood  corpuscles ;  or 
it  may  be  from  amyloid  disease,  and  here  the  liver  will  most 
probably  also  be  enlarged,  and  the  urine  will  usually  be  found 
to  contain  albumen  from  a  similar  condition  in  the  kidney. 
Colloid  cancer,  inflammation,  and  in  very  rare  cases,  abscess  of 
the  spleen  may  also  lead  to  enlargement.  Embolism  of  the 
spleen  may  give  rise  to  considerable  enlargement,  and  in  such 
cases  friction  may  sometimes  be  detected  over  the  organ  in  the 
early  stage.  In  young  children  of  rachitic  habit  the  organ  is 
often  considerably  enlarged  as  well  as  displaced. 

THE  KIDNEYS 

lie  so  deep  in  the  lumbar  regions,  and  in  such  close  proximity 
to  solid  structures,  that  they  often  cannot  be  marked  out  by 
percussion  in  the  natural  condition  with  anything  like  accuracy. 
The  patient  should  be  laid  flat  on  his  face,  with  all  the  lumbar 
muscles  well  relaxed ;  the  tympanitic  note  of  the  colon  is  real- 
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ised,  and  the  percussion  carried  backward  to  the  anterior  edge 
of  the  kidney.    The  upper  edge  is  approached  in  a  like  manner, 
and  is  usually  situated  on  a  level  with  the  first  or  second  lumbar 
vertebra,  and  the  anterior  edge  from  3  to  4  inches  from  the 
spine.     It  is  to  be  remembered,  however,  that  one  or  other 
kidney  may  be  absent  altogether,  or  atrophied  from  calculus,  or 
may  occupy  some  other  position.   Slight  degrees  of  enlargement 
cannot  be  determined  by  palpation  and  percussion,  especially 
if  the  patient  is  fat  and  the  abdominal  walls  resistant.    In  most 
cases,  indeed,  the  physical  examination  of  the  kidney  is  quite 
subordinate  to  the  careful  examination  of  the  urine.    There  are 
instances,  however,  in  which  positive  results  can  be  got.    Thus 
in  cystic  disease  of  the  kidney,  or  hydro-  or  pyo-nephrosis, 
increased  dull  percussion  and  sense  of  tumour,   or  at  least 
resistance,  can  often  be  made  out.     The  way  to  detect  this 
increased  resistance,  or  sense  of  weight  in  the  flanks,  is  to  lay 
the  patient  flat  on  his  back  with  the  muscles  quite  relaxed ;  a 
hand  is  then  applied  to  either  lumbar  region,  and  the  one 
weighed  against  the  other,  when,  if  the  case  is  at  all  well 
marked,  there  will  be  little  difficulty  in  fixing  on  the  heavier 
or  more  resistant.     Sometimes,   also,   there  may  be  distinct 
bulging.     Having  determined  this,  the  aff'ected  flank  is  grasped 
between  the  two  hands,  one  in  front  and  one  behind,  close  to 
the  spine,  and  just  below  the  ribs ;  sometimes  the  enlarged 
kidney  can  thus  be  felt,  and  the  sense  of  impact  made  out  on 
moving  it  from  the  one  hand  to  the  other.     In  cases  of  cystic 
disease,  or  hydro-  or  pyo-nephrosis,  the  organ  may  be  greatl}^ 
distended,  distinctly  fluctuant,  or  at  least  elastic,  and  it  might 
be  confounded  with  ovarian  cyst,  hydatid  disease,  or  lumbar 
abscess;  but  its  renal  nature  can  usually  be  made  out,  and 
there  may  be  elements  in  the  urine  to  guide  the  diagnosis.     If 
the  disease  arises  from  calculus  in  the  ureter,  there  may  be 
perhaps  a  former  history  of  a  like  tumour  relieved  by  a  sudden 
and  large  discharge  of  urine ;  and  symptoms  of  renal  colic  may 
have  preceded  the  formation  of  the  tumour.    In  pyo-nephrosis, 
also,  it  sometimes  happens  that  there  is  a  history  of  a  similar 
large  discharge  of  pus,  with  subsidence  of  the  tumour ;  or  at 
least  variations  in  the  quantity  of  pus  excreted  in  the  urine 
may  occur,  and  this  may  guide  the  diagnosis.     The  kidney 
may  also  be  enlarged  from  cancerous,  sarcomatous,  or  hydatid 
disease.     Perinephritic  abscess  may  simulate  renal  tumour,  but 
can  usually  be  distinguished  on  account  of  its  aff'ecting  the 
psoas  muscle  as  indicated  by  flexion  of  the  thigh  on  the  pelvis. 
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The  kidney  may  become  displaced  from  relaxation  of  its 
ligaments,  this  occurring  chiefly  on  the  right  side,  and  specially 
in  women.  Floating  kidney  is  not  always  easy  of  diagnosis, 
but  if  there  is  an  abdominal  tumour  in  the  umbilical  region, 
smooth,  ovoid,  presenting  the  characters  of  the  kidney,  freely 
moveable,  capable  of  being  replaced  into  one  or  other  renal 
region,  tender  to  pressure,  but  unattended  by  serious  constitu- 
tional disturbance,  although,  perhaps,  with  occasional  attacks 
of  severe  pain,  then  the  suspicion  of  floating  kidney  should  be 
entertained ;  this  is  all  the  more  likely  if  we  can  determine  by 
palpation  an  absence  of  the  kidney  in  the  lumbar  region. 

PANCREAS. 

In  the  healthy  condition,  physical  diagnosis  fails  to  detect 
the  pancreas,  or  at  least  to  give  data  of  any  importance ;  but 
when  it  is  the  seat  of  disease  (chiefly  cancerous),  and  the  patient 
is  emaciated,  it  may  come  to  present  a  palpable  tumour,  lying 
across  the  upper  part  of  the  abdomen,  chiefly  in  the  epigas- 
trium, very  deep,  and  often  receiving  an  impulse  from  the 
aorta  or  superior  mesenteric  artery.  It  is  likely  to  be  con- 
founded with  aneurysm,  but  the  pulsation  may  be  determined 
to  be  not  expansile,  being  simply  a  heave  communicated  to  the 
tumour  from  the  vessel.  It  may  also  be  confused  with  other 
deep  tumours,  and  in  such  cases  the  diagnosis  can  only  be 
inferential.  Tumours  in  the  stomach  may  also  be  mistaken  for 
it,  but  these  are  usually  more  superficial,  more  mobile,  and 
often  obey  the  respiratory  movements  of  the  diaphragm.  The 
appearance  of  fatty  matters  in  the  stools  is  presumptive  evi- 
dence of  disease  of  the  pancreas.  Jaundice  may  be  jDresent  in 
some  cases  of  disease  of  the  head  of  the  pancreas  from  pressure 
on  the  bile-duct. 

THE   STOMACH 

will  be  found  usually  to  occupy  the  epigastric  and  part  of  the 
left  hypochondriac  regions,  but  its  position  is  subject  to  great 
variation  according  to  its  state  of  distension  and  the  condition 
of  surrounding  organs,  its  mobility  allowing  of  much  displace- 
ment. If  the  left  lobe  of  the  liver  is  enlarged,  the  stomach 
may  be  depressed  into  the  umbilical  region ;  and  owing  to 
ascites,  abdominal  tumours,  etc.,  it  may  be  pushed  up  so  as  to 
lie  much  under  the  cover  of  the  ribs.  In  retraction  of  the  left 
lung  in  phthisis,  it  may  be  dragged  up  into  the  left  lateral 
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region,  and  in  extreme  cases  may  he  found  high  up  in  the 
axillary  region. 

The  stomach  may  become  enormously  distended.  This  most 
frequently  happens  in  stricture  of  the  pylorus  (simple  or 
malignant).  The  distended  organ  may  fill  almost  the  whole 
abdomen,  and  even  encroach  to  some  extent  on  the  chest, 
especially  on  the  left  side,  but  the  distension  is,  as  a  rule,  dis- 
tinctly related  to  the  epigastric  region.  The  peristaltic  action 
may  occasionally  be  observed  through  the  abdominal  wall  as  a 
slow  vermicular  movement  from  left  to  right :  it  may  sometimes 
be  excited  by  friction  in  the  epigastric  region.  The  examina- 
tion of  the  vomited  matters  often  aids  also  in  determining  the 
existence  of  dilatation  (see  p.  431) :  the  stomach  tube  may  have 
to  be  used  to  ascertain  the  quantity  and  nature  of  the  contents. 
The  percussion  note  is  highly  tympanitic,  and  the  organ  can 
generally  be  pretty  accurately  mapped  out,  if  the  method  of 
auscultatory  percussion,  already  described  (see  p.  660)  is  em- 
ployed. As  there  is  usually  fluid  as  well  as  air  in  the  organ, 
change  in  position  may  alter  the  percussion  limits.  Thus,  if 
the  patient  is  laid  on  his  left  side,  the  fluid  will  gravitate  into 
the  "cul  de  sac."  This  fluid  level  should  be  carefully  deter- 
mined and  marked,  and  the  patient  laid  on  his  back  or  right  side, 
when  the  previously  dull  area  will  become  tympanitic,  and  the 
dulness  will  shift  to  the  dependent  portion.  If  the  patient  is 
placed  on  his  hands  and  knees,  the  dulness  will  be  transferred 
to  the  front,  and  the  lateral  regions  will  become  clear.  If  the 
hands  are  placed  on  either  side  of  the  distended  organ,  and  the 
patient  shaken,  the  wave  will  be  appreciated  over  an  undue 
area  and  the  fluid  felt  dashing  from  the  one  side  to  the  other, 
the  splashing  sound  being  often  audible  to  the  bystander; 
while,  if  auscultation  is  employed,  Hippocratic  succussion  and 
its  metallic  phenomena  are  well  heard.  If  the  quantity  of 
fluid  in  the  stomach  is  considerable,  and  the  fingers  are 
depressed  suddenly  and  sharply  into  the  epigastric  region,  a 
sense  of  splashing  on  their  passage  into  fluid  is  frequently 
apparent. 

As  distended  stomach  often  depends  on  obstruction  at  the 
pylorus,  palpation  should  be  employed  to  find  if  any  undue 
hardness,  resistance,  or  tumour  exists  in  that  region.  The 
pyloric  orifice  in  such  cases  does  not  always  maintain  its 
normal  position ;  it  may  be  displaced  to  a  great  extent,  but 
will  generally  be  found  somewhat  to  the  right  of  the  mesial 
line,  and  in  the  upper  part  of  the  abdomen.     If  cancerous 

2u 
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disease  of  the  pylorus  exists,  pain  on  palpation  is  usually  com- 
plained of.  The  stricture  may  depend,  however,  on  fibrous 
thickening  or  on  cicatricial  contraction  resulting  from  old 
ulceration.  Distension  of  the  stomach  may  also  be  due  to 
atony  of  the  muscular  coat. 

The  normal  tympanitic  note  over  the  stomach  may  be 
replaced  by  dulness,  quite  absolute  to  superficial  percussion, 
but  on  a  stronger  stroke  being  employed  a  trace  of  the  tym- 
panitic quality  may  still  be  found.  Associated  with  this  there 
is  frequently  distinct  resistance  and  hardness  on  palpation, 
the  pressure  at  the  same  time  causing  pain.  These  conditions 
are  chiefly  due  to  tumour  of  the  body  of  the  stomach,  usually 
cancerous  in  its  nature.  Pain  on  pressure  over  the  stomach, 
however,  limited  in  its  area,  and  unassociated  with  dull  per- 
cussion or  increased  resistance,  is  often  due  to  simple  gastric 
ulcer.     The  diagnosis  must  rest  on  the  symptoms. 

THE  INTESTINES 

occupy  the  greater  part  of  the  abdomen.  The  small  intestine 
lies  in  the  lower  and  front  part  of  the  cavity.  The  transverse 
colon  crosses  the  upper  part  of  the  umbilical  region,  and  the 
ascending  and  descending  colon  occupy  the  posterior  parts  of 
the  lumbar  regions.  The  "  caput  caecum  coli "  lies  in  the  right, 
and  the  sigmoid  flexure  in  the  left,  iliac  regions,  but  the  latter 
is  usually  overlapped  to  some  extent  by  the  small  intestine. 
Over  the  intestine  the  note  is  tympanitic,  but  it  varies  in  its 
quality  according  to  the  size  and  state  of  distension  of  the  part. 
Normally  the  colon  yields  the  deeper  and  fuller  note.  Areas 
of  local  dulness  may  present  themselves  at  any  part,  depending 
on  accumulation  of  faeces  or  other  substances  in  the  intestines, 
tumours  of  the  intestine,  or  of  the  glands,  or  of  some  of  the 
other  viscera  in  the  abdomen  ;  or  the  whole  area  of  intestinal 
percussion  may  become  more  or  less  dull  owing  to  morbid 
deposits  in  the  peritoneum  or  omentum  (tubercular  or  can- 
cerous peritonitis),  large  tumours  of  the  solid  organs,  effusion 
of  fluid  into  the  peritoneum,  etc.  On  the  other  hand  the 
intestines  may  become  much  inflated  with  gas,  rendering  the 
abdomen  large,  prominent,  and  to  percussion  very  tympanitic, 
constituting  what  is  known  as  ''Tympanites.^'  This  condition 
arises  in  many  instances  from  obstruction  in  some  part  of  the 
canal  (intussusceptio,  hernia,  constriction  from  bands  of  lymph, 
twists  in  the  gut,  inflammation  in  its  walls,  accumulation  of 
faeces  or  foreign  bodies,  cicatrisation  of  ulcers,  strictures  simple 


ABDOMINAL  DISTENSION.  675 

or  cancerous,  etc.).  In  many  cases,  however,  tympanites  is 
quite  independent  of  obstruction,  being  found  in  acute  peri- 
tonitis, in  hysterical  patients,  in  cases  of  dyspepsia  where  the 
digestive  powers  are  feeble,  in  enteric  fever,  and  in  spinal 
lesions  where  there  is  atony  of  the  muscular  fibre  of  the  tube. 
In  certain  very  rare  cases  the  tympanites  may  arise  from  the 
accumulation  of  gas  in  the  peritoneal  cavity. 

In  tympanites  the  abdomen  is  well  projected  in  front, 
spherical,  everywhere  unduly  resonant  (unless  the  distension  is 
very  extreme,  when  it  may  become  somewhat  dull) ;  the  coils  of 
intestine  may  sometimes  be  defined  through  the  abdominal 
walls,  and  peristaltic  action  observed  in  them,  if  the  walls  of 
the  abdomen  are  very  thin,  or  if,  from  mechanical  obstruction, 
there  is  hypertrophy  of  the  muscular  coat  of  the  intestines. 
If  the  distension  depends  on  obstruction  the  degree  and  distri- 
bution of  the  tympanites  may  to  a  certain  extent  guide  the 
observer  to  the  seat  of  lesion.  If  it  is  low  down  (in  the 
rectum  or  sigmoid  flexure)  the  distension  will  be  found  to 
occupy  not  only  the  anterior  parts  of  the  abdomen  but  also 
the  flanks,  the  inflated  colon  bulging  the  lumbar  regions.  But 
the  obstruction  may  exist  at  the  ileo-caecal  valve,  and  in  such 
cases  the  swelling  will  occupy  chiefly  the  umbilical  region  and 
lower  parts  of  the  abdomen,  there  being  no  great  distension  in 
the  lateral  regions,  and  notably  no  bulging  in  the  flanks. 

ASCITES 

is  often  present  in  diseased  conditions  of  the  abdominal  organs, 
more  especially  of  the  liver;  but  as  this  subject  has  been 
already  discussed  elsewhere  the  student  is  referred  for  the 
details  of  the  physical  signs  to  Chapter  xii.,  p.  464. 

OVARIAN  TUMOURS  AND  CYSTS. 

Cystic  disease  of  the  ovaries  is  very  apt  to  be  confounded  with 
ascites,  especially  if  the  cyst  is  unilocular,  or  has  one  or  two 
compartments  developed  out  of  all  proportion  to  the  others.  In 
most  cases  the  history  is  an  important  guide.  The  growth  may 
have  been  first  discovered  as  a  small  painless  tumour  in  one  or 
other  iliac  region,  having  gradually  extended  across  the  abdo- 
men. The  abdomen  is  well  projected  in  front,  and  not  bulged  in 
the  flanks  as  in  ascites,  and  the  umbilicus  is  rarely  protruded. 
The  percussion-dulness  is  in  the  anterior  part  of  the  abdomen, 
as  the  cyst  expands  up  in  front  of  the  intestines  and  pushes 
them  backwards  and  upwards.     (Compare  Fig.  69,  p.  467.) 
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Tympanitic  percussion  is  thus  got  in  the  flanks,  and  altera- 
tions in  the  position  of  the  patient  do  not  change  materially 
the  relations  of  the  dull  and  tympanitic  areas.  This  is  evidence 
that  the  fluid  is  not  free.  Fluctuation  is  common  in  ovarian 
cysts,  but  it  may  be  vague,  palpation  giving  merely  the  sense  of 
elasticity,  and  in  some  cases  solid  matter  can  be  detected  at 
various  parts  of  the  tumour.  On  vaginal  examination  the 
uterus  may  be  found  normal  in  size,  but  high  up  in  the  pelvis, 
and  perhaps  displaced  forward.  In  some  cases  the  finger  in 
the  rectum  can  determine  the  relation  of  the  tumour  to  the 
ovary,  or  its  immediate  vicinity ;  and  examination  with  the 
uterine  sound  fails  to  show  any  direct  connection  with  the 
womb.  (Compare  Chapter  xii.  and  Chapter  xv.,  pp.  467  and 
569.) 

In  many  instances,  however,  ovarian  cysts  are  accompanied 
by  fluid  eff'usion  into  the  peritoneum,  the  result  usually  of 
the  tumour,  or  of  rupture  of  the  cyst ;  and  the  diagnosis  may 
only  be  made  clear  by  tapping,  and  examining  the  abdomen 
in  its  lax  state  :  the  character  of  the  fluid  removed  may  also 
guide  us  (p.  472). 

OTHER  ABDOMINAL  TUMOURS. 

An  ovarian  cyst  may  be  simulated  by  solid  tumours  of  the 
ovaries  or  uterus,  and  even  the  gravid  uterus  has  been  mistaken 
for  it.  A  careful  examination  by  auscultation  and  otherwise 
will  usually  determine  the  diagnosis  of  pregnancy.  (See  p. 
563.)  Solid  uterine  tumours  may  be  distinguished  by  their 
density,  by  their  relations  to  the  uterus,  especially  when  ex- 
amined by  the  uterine  sound,  by  the  elongation  of  its  cavity, 
and  an  increase  in  its  size  and  weight.  There  may  be  a  feeling 
of  movement  or  contraction  on  palpation,  and  a  soft  blowing 
sound  may  sometimes  be  heard  on  auscultation,  synchronous 
with  the  patient's  pulse.  The  tendency  to  metrorrhagia  is 
likewise  of  great  value  in  the  diagnosis.  (See  pp.  555,  556, 
565,  569.) 

A  distended  bladder  might  also  be  a  source  of  confusion,  but 
its  growing  out  of  the  pelvis,  fairly  in  the  middle  line,  and 
being  pyriform  in  shape,  somewhat  elastic,  dull  to  percussion, 
and  often  tender  on  pressure,  would  probably  raise  such  doubts 
as  to  lead  to  the  introduction  of  a  long  flexible  catheter,  when 
the  tumour  will  disappear. 

Hydatid  disease  of  the  liver  may  enlarge  so  greatly  as  to  fill 
the  whole  abdomen,  but  the  history  of  growth  from  the  right 
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hypochondrium  will  often  be  quite  clear,  and  the  hydatid 
fremitus  may  be  present.  Hydatid  disease  of  the  peritoneum 
or  omentum  may  present  greater  difficulty,  and  the  diagnosis 
from  ascites  or  ovarian  cyst  may  only  be  arrived  at  by  tapping 
and  examination  of  the  fluid  ;  the  presence  of  hydatids  or 
booklets  determines  the  point  at  once.  Even  in  the  absence 
of  these  the  characters  of  the  fluid  may  give  quite  sufficient 
ground  for  the  diagnosis.     (See  p.  472.) 

Phantom  tumour  may  present  difficulties  in  diagnosis.  It 
occurs  almost  exclusively  in  women,  especially  in  those  with 
hysterical  tendencies,  and  it  may  simulate  almost  any  form  of 
abdominal  enlargement;  but  the  fact  of  its  liability  to  vary 
in  size  and  shape,  the  tension  of  the  abdominal  walls,  and  its 
disappearance  under  the  influence  of  chloroform,  will  clear  up 
the  diagnosis. 

Aneurysm  of  the  abdominal  aorta  is  most  common  in  the  epi- 
gastric and  umbilical  regions,  and  may  be  recognised  as  a 
tumour  placed  in  the  length  of  the  artery,  lying  in  close 
apposition  to  the  spine,  but  rather  to  the  left  side,  and  giving 
to  the  hand  the  sensation  of  expansile  pulsation,  in  many  cases 
associated  with  thrill.  On  auscultation  a  murmur  may  be 
heard  coinciding  with  the  expansion  of  the  artery  ;  in  rare 
cases  it  may  be  double.  Aneurysm  of  any  of  the  branches  of 
the  abdominal  aorta  may  exist,  especially  the  cceliac  axis  or 
superior  mesenteric  artery.  Pulsation  of  the  abdominal  aorta 
attended  by  murmur  may  be  present  without  aneurysmal 
conditions  (see  p.  348),  but  in  such  cases  there  is  no  im- 
pression of  a  distinct  pulsating  tumour,  or  of  a  murmur  limited 
to  the  tumour  as  distinguished  from  one  corresponding  with  the 
track  of  the  aorta.  Aneurysms  may  be  simulated  by  tumours 
lying  over  the  aorta,  and  having  an  impulse  communicated  to 
them.  The  diagnosis  rests  chiefly  on  the  non-expansile  charac- 
ter of  the  pulsation,  but  in  many  cases  it  is  uncertain.  Pain 
is  often  a  marked  feature  in  abdominal  aneurysm.  It  is  usually 
felt  in  the  back,  is  constant  in  character,  as  a  rule,  but  subject 
to  violent  exacerbations,  with  extension  of  it  down  the  limbs 
from  implication  of  the  sacral  and  lumbar  plexuses.  Obscure 
pain  of  this  character,  apart  even  from  physical  signs,  should 
always  raise  the  question  of  aneurysm. 

LOCALITIES  OF  TUMOURS. 

Leaving  out  of  consideration  the  general  enlargements  of 
the  abdomen  due  to  ascites  and  tympanites,  it  may  be  well  to 
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indicate  briefly  a  few  facts  with  regard  to  local  enlargements 
or  tumours.  A  tumour  being  discovered  in  the  abdomen,  the 
whole  physical  inquiry  hinges  on  the  question,  What  organ  or 
structure  is  it  connected  with  ?  In  such  an  inquiry  it  is  of 
prime  importance  to  consider  the  regional  divisions  of  the 
abdomen  mentioned  in  the  early  part  of  this  section,  and  the 
organs  contained  in  them.  If  the  tumour  is  confined  entirely 
or  chiefly  to  one  of  these  regions,  then  the  various  organs 
must  be  gone  over  in  detail  to  see  from  which  it  springs.  In 
serious  diseases,  however,  the  abdominal  organs  may  be  greatly 
displaced  from  their  ordinary  position.  It  will  suffice  for  our 
purpose  to  indicate  what  tumours  are  most  frequent  in  the 
various  regions. 

In  the  epigastric  region  the  tumours  most  frequently  met  with 
are  cancerous  growths  in  the  pylorus  or  body  of  the  stomach, 
enlargements  of  the  left  lobe  of  the  liver,  tumours  of  the 
pancreas,  and  aneurysms  of  the  aorta.  It  is  to  be  remembered 
that  the  left  lobe  of  the  liver  may  present  itself  as  a  tumour 
without  there  being  any  enlargement  of  it,  conditions  in  the 
thoracic  viscera  having  depressed  the  organ.  The  same  re- 
mark applies  to  the  liver  in  the  right  hypochondrium  and 
to  the  spleen  in  the  left. 

The  tumours  met  with  in  the  umbilical  region  are  aneurysms 
of  the  aorta,  or  some  of  its  branches,  omental  tumours, 
faecal  accumulations  in  the  transverse  colon,  floating  kidney, 
and  at  times  cancer  of  the  intestine  and  enlarged  mesenteric 
glands.  Faecal  accumulations  may  occur  even  with  a  history 
of  diarrhoea  :  through  the  abdominal  wall  they  can  be  moulded 
to  some  extent  by  steady  pressure  with  the  fingers,  and  may 
even  be  displaced  a  little  along  the  bowel. 

Tumours  originating  in  the  hypogastric  region,  are  distended 
bladder,  the  gravid  uterus,  tumours  of  the  womb  and  its 
appendages,  and  inflammatory  swellings  in  the  pelvis. 

Those  originating  in  the  right  hypochondrium,  are  chiefly 
from  the  right  lobe  of  the  liver  or  gall-bladder. 

In  the  left  hypochondrium,  the  spleen  is  the  organ  chiefly 
aff'ected,  although  faecal  accumulations  in  the  splenic  flexure 
of  the  colon  may  occur. 

In  the  lumbar  regions,  tumours  of  the  kidney,  perinephritic 
abscess,  lumbar  abscess,  and  faecal  accumulations  are  most 
frequent. 

In  the  iliac  regions,  ovarian  cyst,  pelvic  abscess,  disease  of  the 
caecum  or  sigmoid  flexure,  enlarged  glands,  pelvic  cellulitis  or 
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hsematocele  are  found;  tumours  connected  with  bones  may 
also  appear  in  this  situation. 

It  is  rare,  however,  for  tumours  to  occupy  only  the  region 
from  which  they  spring.  They  often  involve  several  regions  ; 
and  it  is  only  by  a  careful  consideration  of  the  history  and 
symptoms,  along  with  the  physical  signs,  that  a  diagnosis  can 
be  arrived  at.  In  not  a  few  instances  several  organs  may  be 
affected,  and  this  renders  the  examination  all  the  more  per- 
plexing. In  many  cases  the  most  critical  exploration  may 
fail  to  resolve  the  doubts. 

Percussion  was  employed  more  or  less  in  abdominal  cases  from  early  times, 
but  its  first  application  to  the  chest  was  by  Auenbrugger,  "Inventum  novum 
ex  percussione  thoracis  humani  ut  signo  abstrusos  interni  pectoris  morbos 
detegendi,"  Viudobonae,  1761.  Little  attention  was  given  to  the  method  till 
Corvisart  published  his  translation  of  this  work  (1808),  and  Piorry  took  up  the 
subject  in  a  series  of  publications  ("Dela  percussion  mediate,"  Paris,  1828)  : 
his  latest  and  most  important  is  "  Traite  de  plessimetrisme  et  d'organo- 
graphisme,"  Paris,  1866. 

Auscultation  as  applied  to  the  diagnosis  of  diseases  of  the  heart  and 
lungs  was  unfolded  in  a  great  work  by  Laennec,  "Traits  de  I'auscultation 
mediate,"  Paris,  1819;  a  translation  by  Sir  John  Forbes  was  published,  3rd 
edition,  London,  1829. 

Another  work  on  these  subjects  of  historical  importance  was  first  published 
in  Vienna,  1839,  viz.,  Skoda,  "Treatise  on  Auscultation  and  Percussion " ; 
translated  by  W.  O.  Markham,  London,  1853. 

Physical  Diagnosis.  — The  following  also  deserve  special  attention : — 
Gee,  "Auscultation  and  Percussion,"  3rd  edition,  London,  1883. — Guttmann, 
**  Handbook  of  Physical  Diagnosis,"  translated  by  Dr.  Alex.  Napier  for  New 
Sydenham  Society,  London,  1879. — Gibson  and  Kussell,  "Physical  Diagnosis," 
Edinburgh,  1890. — Anderson  (J.  Wallace),  "  Essentials  of  Physical  Diagnosis 
of  the  Chest  and  Abdomen,"  Glasgow,  1889. — Flint  (Austin),  "Manual  of 
Percussion  and  Auscultation,"  3rd  edition,  Philadelphia,  1883. — Loomis, 
"Lessons  in  Physical  Diagnosis,"  3rd  edition.  New  York,  1872.— Earth  et 
Roger,  "Traite  pratique  d'auscultation  suivi  d'un  precis  de  percussion," 
11®  edition,  Paris,  1887. — Weil,  "  Handbuch  und  Atlas  der  topographischen 
Percussion,"  2®  Aufl.,  Leipzig,  1880.— Gerhardt,  "  Lehrbuch  der  Auscultation 
und  Percussion,  5^  Aufl.,  Tiibingen,  1890. — Niemeyer  (Paul),  "  Grundriss  der 
Percussion  und  Auscultation,"  2®  Aufl.,  Erlangen,  1873. — Woillez,  "Traite 
theorique  et  pratique  de  percussion  et  d'auscultation,"  Paris,  1879. — Eich- 
horst,  "  Lehrbuch  der  physikalischen  Untersuchungsmethoden  innerer  Krank- 
heiten,"  Braunschweig,  1881. — More  general  works  on  Diagnosis  also  deal  with 
this  subject,  e.g.y  Da  Costa,  "Medical  Diagnosis,"  7th  edition,  Philadelphia, 
1890.— Grahani  Brown,  "Medical  Diagnosis,"  3rd  edition,  Edinburgh,  1887.-— 
In  addition  to  these,  all  works  on  the  practice  of  medicine  will  be  found  to 
give  information  as  to  special  diseases. 

Lungs,  in  addition  to  the  above. — Walshe,  "Practical  Treatise  on 
Diseases  of  the  Lungs,"  4th  edition,  London,  1871.— Stokes  (William), 
** Treatise  on  the  Diagnosis  and  Treatment  of  Diseases  of  the  Chest,  Part  I., 
Diseases  of  the  Lung  and  Windpipe, "  reissued  by  New  Sydenham  Society, 
London,  1882. — Waters,  "On  Diseases  of  the  Chest,"  2nd  edition,  London, 
1873. — Powell  (R.  Douglas),  "On  Diseases  of  the  Lungs  and  Pleura,  includ- 
ing Consumption,"  3rd  edition,  London,  1886. 

Heakt. — Walshe,  "  Practical  Treatise  on  Diseases  of  the  Heart  and  Great 
Vessels,"  4th  edition,  London,  1873. — Balfour  (Geo.),  "Clinical  Lectures  on 
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Diseases  of  the  Heart  and  Aorta,"  2nd  edition,  London,  1882. — Bramwell 
(Byrom),  "Diseases  of  the  Heart  and  Thoracic  Aorta,"  Edinburgh,  1884. — 
Hayden,  "Diseases  of  the  Heart  and  Aorta,"  Dublin,  1875:  this  elaborate 
book  may  be  consulted  for  special  details. — Sansom,  "Manual  of  the  Physical 
Diagnosis  of  Diseases  of  the  Heart,"  3rd  edition,  London,  1881  :  "Treatment 
of  some  of  the  Forms  of  Valvular  Disease  of  the  Heart,"  2nd  edition,  London, 
1886. — Von  Dusch,  "  Lehrbuch  der  Herzkrankheiten,"  Leipzig,  1868. — Fried- 
reich, "Krankheiten  des  Herzens,"  2^  Aufl.,  Erlangen,  1867. — Peter,  "Traite 
clinique  et  pratique  des  maladies  du  coeur,"  Paris,  1883.  — Duroziez  (P.), 
"Traite  clinique  des  maladies  du  coeur,"  Paris,  1890. — The  works  of  Hope, 
Stokes,  and  Latham  have  a  permanent  importance  in  the  history  of  this  sub- 
ject, although  in  a  sense  superseded. — The  papers  of  Dr.  Gairdner,  which 
have  been  freely  used  in  this  chapter,  will  be  found  in  his  "Clinical  Medicine," 
Edinburgh,  1862,  and  the  Glasgow  Medical  Journal  for  1867. 

Sphygmograph  and  Cardiograph.— Marey,  "La  circulation  du  sang," 
Paris,  1881  :  and  his  earlier  work,  "  Physiologie  medicale  de  la  circulation  du 
sang,"  Paris,  1861. — Lorain,  "Le  Pouls,"  Paris,  1877. — Ozanam,  "  La  circula- 
tion et  le  Pouls,"  Paris,  1886.— Broadbent  (W.  H),  "  The  Pulse,"  London, 
1890. — Sansom  (A.  E.),  "  Manual  of  the  Physical  Diagnosis  of  the  Heart,  in- 
cluding the  use  of  the  Sphygmograph  and  Cardiograph,"  3rd  edition,  London, 
1881. — Dudgeon,  "The  Sphygmograph,"  London,  1882.— Bramwell  (Byrom), 
"The  Students'  Guide  to  the  Examination  of  the  Pulse  and  the  use  of  the 
Sphygmograph,"  2nd  edition,  Edinburgh,  1883. — Mahomed,  Medical  Times 
and  Gazette,  1872. — Galabin,  Medico- Chirurgical  Transactions,  Vol.  LVIIL, 
London,  1875  ;  and  Guy's  Hospital  Reports  for  1875. — Works  on  Physiology 
may  also  be  consulted  with  advantage,  especially  those  of  Dr.  Michael  Foster, 
5th  edition,  London,  1888-90 ;  of  Landois,  translated  by  Dr.  Stirling,  4th 
edition,  2  vols.,  London,  1891  ;  and  MacKendrick  (J.  G.),  Glasgow,  1888-89. 

Abdomen. — Bibliographical  references  are  given  at  the  end  of  Chapter  XL 
on  Disorders  of  the  Digestive  System  :  of  Chapter  XII.  on  Jaundice  and 
Dropsy ;  of  Chapter  XIII.  on  the  Urine  and  Urinary  Symptoms ;  and  of 
Chapter  XV.  on  Disorders  of  the  Female  Organs.  These  will  be  found  to 
comprise  most  of  the  subjects  dealt  with  in  this  section.  Of  course  the  works 
enumerated  above  on  Physical  Diagnosis  should  also  be  consulted. 
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A. CO.  (electrical  symbol),  291 
A.O.C.  (electrical  symbol),  291 
A.  or  An  -  Anode,  292 
A.S.  =  Auricular-systolic,  619 
Abdomen,  disease  of  organs  there  pre- 
disposing to  melancholic  insanity, 
325 ;  distension  with  wind,  435 ; 
pains  and  tenderness,  437;  tumour 
from  pregnancy,  565;  dropsy  of, 
464 ;  percussion-dulness  in  ascites 
(Fig.  68),  465  ;  dulness  in  ovarian 
dropsy  (Fig.  69),  467  ;  cystic  accumu- 
lations in,  467  ;  colloid  material  in 
abdomen,  467 ;  examination  of,  for 
tumours  after  tapping,  472 ;  physi- 
cal examination  of  (chapter  xvi.), 
654  ;  works  of  reference  on  examina- 
tion of  abdomen,  680  :  regions  (Fig. 
154),  654  ;  contents  of  regions,  655  ; 
viscera  in  situ  (Fig.  155),  655 ;  in- 
spection, 656 ;  distension  and  re- 
traction, 656  ;  pigmentation,  656  ; 
white  lines,  657  ;  dropsy,  657 ;  move- 
ment with  respiration,  657  ;  pulsation 
visible,  657 ;  palpation,  658 ;  per- 
<}ussion,  659 ;  mensuration,  659 ; 
auscultation,  660;  auscultatory-per- 
cussion,  660 ;  abdominal  organs 
(Figs.  155,  156),  655,  662 ;  liver,  661; 
spleen,  668  ;  kidneys,  670 ;  pancreas, 
672  ;  stomach,  672 ;  intestines,  674  ; 
tympanites,  674 ;  ascites,  464  ;  ova- 
rian tumours,  675  ;  various  tumours, 
676 ;  localities  of  tumours,  677 ; 
aneurysm  of  aorta,  677 
Abdominal  reflex,  213 
Abducens  oculi,  196 
Abortions,  in  case-taking,  52,  55,  56, 

112 
Abscess,  of  brain,  due  to  ear  disease, 
183,  causing  paralysis,  231 ;   pelvic, 
576  ;  abscess,  of  lung,  liver,  etc.,  see 
Lung,  Liver,  etc. 


Acarus  scabiei  (Fig.  23),  110 

Accommodation  of  eye,  range  of,  173 ; 
defects  with  age,  168;  nervous 
lesions,  diphtheria,  168  ;  strain  on, 
168 ;  paralysed,  168  ;  asthenopia,  168 

Acetone  in  urine,  493 

Achorion  Schonleinii  (Figs.  25,  26),  115, 
116,  117 

Achromatopsia,  176 

Acid  fermentation  of  urine,  482 

Acidity,  in  stomach,  433  ;  of  urine,  481 

Acne,  106,  108,  114 ;  rosacea,  106,  108 

xVcute  decubitus,  208 

Adenoid  growths  in  naso-pharynx,  343, 
361,  397  ^ 

Addison's  disease,  14,  131 

Adolescence,  diseases  of,  3,  506,  522 

JEgophony,  600 

^sthesiometer  (Fig.  31),  191 

Ageing,  3,  20 

Ageustia  or  ageusia,  186 

Agoraphobia,  314 

Agraphia,  224 

Ague,  diagrams  of  temperature  in 
(quotidian),  72,  (tertian),  73;  as 
cause  of  neuralgia,  235 ;  splenic 
tumour  in,  670 

Air-bubbles  in  urine  (Fig.  86,  c^),   526 

Alalia,  221 

Albinism,  108,  132 

Albumen,  see  Albuminuria,  Serum- 
Albumen,  Serum -Globulin,  Para- 
globulin,  Paralbumen,  Metalbumen, 
Peptones,  Propeptone,  Albumose, 
Hemi-albumose,  Hetero-albumose, 
Deutero-albumose,  Proteose,  Proteids 

Albuminuria,  convulsions  due  to,  242 ; 
absence  of,  occasionally  in  renal 
dropsy,  461 ;  test  for  albumen,  494  ; 
heat  test,  495  ;  nitric  acid  test,  496  ; 
picric  acid  test,  499  ;  ferrocyanide  of 
potassium  test,  500  ;  potassio-mer- 
curic  iodide  test,  500;  brine  test,  500; 
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estimation  of  quantity  of  albumen, 
500  ;  modified  forms  of  albumen, 
501;  significance  of  albuminuria, 
503;  due  to  pus,  blood,  etc.,  504,  507; 
in  acute  febrile  disease,  504  ;  after 
scarlatina,  504 ;  in  pregnancy  and 
puerperal  state,  504 ;  in  chronic  chest 
disease,  505 ;  in  dropsies,  505 ;  in 
renal  disease,  505;  in  nervous  diseases, 
505;  in  chronic  constitutional  diseases, 
506  ;  after  blisters,  506;  functional  or 
cyclic  or  intermittent,  506,  522 ; 
presence  and  absence  of  tube-casts, 
520,  521 

Albumose,  in  urine,  502 

Alcohol,  inquiry  as  to  use  of,  in  case- 
taking,  55 ;  diplopia  in  alcoholic  in- 
toxication, 162  ;  influence  on  pupil, 
165  ;  central  amblyopia  from,  175  ; 
paralysis  from,  215,  233,  knee  jerk 
in  paralysis,  234,  resemblance  of,  to 
lead  palsy,  234;  mental  disorders  in 
alcoholic  paralysis,  234  ;  a  cause  of 
neuralgia,  236;  of  convulsions,  242; 
of  vertigo,  257  ;  cause  of  insanity, 
304;  alcoholic  insanity,  various 
forms,  321 ;  diagnosis  of  alcoholic 
from  general  paralysis,  328 

Alexia,  224 

Algide  stage  of  cholera,  16 

Alkalinity,  of  blood,  test  for,  383  ;  of 
urine,  481,  from  decomposition,  482, 
from  medicines,  482  ;  volatile  and 
fixed  alkali  in  urine,  482 

Almen's  reagent  (Bismuth  test  for  sugar) 
492 

Alopecia,  108,  116 

Alphos,  106 

Alternate  squint,  155 ;  alternate  para- 
lysis, 202 

Amaurosis,  see  Blindness,  174 

Amblyopia,  174 

Amenorrhoea,  and  insanity,  319;  i)rimi- 
tive,  552 ;  secondary,  554 

American  standard  of  height  and 
weight,  35,  37 

Amimia,  224 

Ammonia  in  breath,  test  for,  252 

Amnesic  aphasia,  223,  225 

Ampere,  277 

Amphoric,  breathing,  599;  phenomena, 
599  ;  echo,  599 

Anacrotic  pulse,  638 

Anaemia,  14  ;  with  bronzing,  14  ;  ven- 
ous murmur  in,  15,  causes  of,  15  ; 
progressive  pernicious,  15;  associated 
with  jaundice,  458  ;  a  cause  of  ver- 
tigo, 259 ;  of  sleepiness,  262 ;  of 
headache,   264 ;  of  neuralgia,   235 ; 


blood  in,  15,  384  ;  dropsy  from,  461 ; 
cardiac  murmurs  from,  628 

Anaesthesia,  109,  194 ;  tests  of,  190- 
192 ;  range  of,  192 ;  in  diphtheria, 
hysteria,  and  ataxy,  192  ;  hemi-anaes- 
thesia,  192 ;  with  trophic  changes, 
193 ;  and  neuralgia,  193  ;  feeling  of 
anaesthesia,  194  ;  and  paralysis,  205  ; 
distribution  of,  205;  hemi-anaesthesia, 
205 ;  in  regions  of  special  nerves,  205; 
site  of  spinal  lesion  in,  205  ;  absence 
of,  in  lead  and  infantile  paralysis, 
205;  affecting  writing,  226;  electricity 
in,  286 

Analgesia,  189 ;  tests  for,  189 

Analysis,  of  sputum,  365  ;  of  fluids  in 
pleura,  379  ;  of  dropsical  fluids,  475  ; 
of  urine,  481  ;  of  albumen,  494 ;  of 
sugar,  487 ;  of  urea,  537  ;  of  calculi,. 
534; 

Anamnesis,  41 

Anarthria,  221 

Anasarca,  461 

Anchylostoma  duodenale,  444 

Aneurysm,  in  retina,  179  ;  of  cerebral 
vessels  in  hemiplegia,  231  ;  causing 
laryngeal  affection,  200,  351,361,  412; 
causing  pain  in  the  back,  266;  a  cause 
of  haemoptysis,  369 ;  dulness  of, 
and  pulsation  in  chest,  613,  631; 
murmurs  due  to,  628 ;  thoracic 
aneurysm,  630 ;  percussion  signs, 
631 ;  auscultation,  632 ;  signs  at  back 
of  thorax,  632;  conditions  simulating, 
632 ;  pulse  in,  649 ;  of  abdominal 
aorta,  677 

Angina  Ludovici,  137 

Angina  pectoris,  29,  349 ;  **  angina 
sine  dolore, "  350,  352 ;  spurious,  350 

Anidrosis,  108 

Ankle  clonus,  215  ;  tracing  of  (Fig.  33), 
216 ;  relations  to  knee  jerk,  216, 
217 ;  methods  of  obtaining,  215 ; 
clinical  significance  of,  217 ;  apart 
from  organic  disease,  217 

Anode,  276 

Anorexia,  418 

Anosmia,  150 

Anteversion  and  anteflexion  of  uterus, 
571 

Anthracosis,  see  Black  spit 

Anthrax,  108 ;  bacterium  in  bloody 
390 

Anthropophobia,  315 

Antifebrine,  rash  from,  115 

Antipyrine,  rash  from,  115 

Anuria,  478 

Aorta,  aneurysm  of,  tracing  of  pulse 
on  two  sides,  649,  650 ;  throbbing  of 
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abdominal  aorta,  348,  609 ;  dulness 
and  pulsation  from  thoracic  aneur- 
ysm, 613  ;  tremor  in  aneurysm,  614  ; 
alteration  of  heart's  sounds  in  aortic 
disease,  616 ;  aortic  murmurs,  area 
of,  627  ;  murmurs  due  to  aneurysms 
of,    628;    abdominal    aneurysm   of, 
677 
Aortic  cartilage,  616,  627 
Aortic  stenosis,  pulse  tracing,  646 
Aortic  regurgitation,  621;  pulse  tracing, 
646,  647  ;  cardiogiaphic  tracing,  654; 
capillary  pulse  in,  647 
Apex-beat    of    heart,    normal,    602-4 ; 
obscured,  607 ;  effect  of  respiration 
on,  607  (footnote);  exaggerated,  607; 
displaced,     607 ;     distinction     from 
heave  of  right  ventricle,  608 
Aphasia,    222 ;    with    anosmia,    151 ; 
varieties  of,  223  ;  sensory  and  motor, 
225 ;    word-deafness   and   blindness, 
225,  226  ;  writing  in,  224-226 ;  and 
hemianopsia,    225 ;    causes  of,   226 ; 
with,  and  without  hemii^legia,  226 ; 
from  embolism,  226 
Aphemia,  224 
Aphonia,  see  Voice,  loss  of 
Aphthse,  104  ;  on  tongue,  422,  424 
Apjohn's  method  of  urea  analysis  (Fig. 

94),  540 
Apnoea,  apparent,  353 ;  see  Asphyxia, 
and    also    various    sections    under 
Dyspnoea 
Apoplexy,  see  Sudden  paralysis,  250 ; 
threatenings  of,    258,  262,  264;  la- 
boured breathing  in,  343 
Appetite,    impaired,   inordinate,    per- 
verted, 418 
Arcus  senilis,  3,  152 
Area  of  cardiac  murmurs,  618,  623 
Areola,  of  nipple  in  pregnancy,  564 ; 

umbilical,  656 
Aretaeus  on  phthisical  physiognomy,  17 
"  Argyll  Kobertson  pupil,"  168 
Arm,  centre  for,  in  brain,  269 ;  para- 
lysis of,  296 ;  pain  in  left  arm,  350 
Arsenic,  itching  from,  112 ;  rash  from, 

115 
Arterial  degeneration,  groups  of  dis- 
eases allied  to,  58 ;  rigidity  of  arter- 
ies, 90 ;  tracing  of  pulse  in,  643 
Arterial-diastolic  murmurs,  628-630 
Arteries,  survey  of  state  of,  90;  rigid- 
ity,   twisting,    etc.,    90;    increased 
arterial  tension  (tracing),  639 ;  aud- 
ible pulsation  of,  186 
Articulation,  see  Speech 
Aryteno-epiglottidean  folds  in  larynx, 
406 


Ascaris  lumbricoides,  vomited,  432; 
in  motions,  442 

Ascites,  464;  percussion  -  dulness  in 
(Fig.  68),  465 ;  fluctuation  in,  466 ; 
distinction  from  ovarian  dropsy, 
467 ;  causes  of  ascites,  467  ;  peri- 
tonitis, 468  ;  tabes  mesenterica,  469 ; 
portal  obstruction,  cirrhosis,  throm- 
bosis, cancer,  etc.,  469-472  ;  examin- 
ation of  fluids,  472 ;  analysis  of  fluids, 
473 

Asemasia,  224 

Asphyxia,  26  ;  see  also  various  sections 
under  Dyspnoea;  *' local  asphyxia," 
352 

Asthenopia,  168 

Asthma,  cause  of  insanity,  323 ;  car- 
diac, 344 ;  spasmodic,  355 ;  see  also 
various  sections  on  Dyspnoea,  338; 
relation  to  nasal  disease,  355,  and 
urticaria,  356,  and  lithsemia,  356; 
spirals  and  crystals  in  sputum,  376, 
377 

Astigmatism,  172, 173  ;  cause  of  strain 
on  eyes,  169 

Astraphobia,  315 

Asylum  treatment  in  insanity,  question 
of,  334 

Atavism,  61,  62 

Ataxic  aphasia,  225 

Ataxy,  locomotor,  affections  of  joints 
in,  138 ;  diplopia  in,  162 ;  pupil  in, 
168 ;  anaesthesia  in,  192 ;  sense  of 
weight,  193;  walking  in,  30,  210, 
219,  220 ;  spasmodic  discharge  of 
urine  in,  229 ;  influence  of  sexual 
excesses  in  causing  ataxy,  232  ;  syph- 
ilis a  cause  of,  232  ;  distinction  from 
general  paralysis,  328 ;  gastric  crises 
in,  429  ;  hereditary  ataxy,  see  Fried- 
reich's disease 

Atheroma  of  cerebral  vessels  as  a  cause 
of  hemiplegia,  281 

Athetosis  (Hammond's),  210 

Atrophy,  of  tissues,  with  hypertrophy, 
9 ;  phthisical,  12 ;  of  skin,  108  ;  of 
optic  nerve,  178,  179  ;  colour  blind- 
ness in  optic  atrophy,  176 ;  of  parts 
with  anaesthesia,  193 ;  of  muscles,  233 

Atropine,  rash  from,  114 ;  influence  on 
pupil,  164,  165 

Attitude  in  difficult  breathing,  27 

Auditory  nerve,  testing  of,  181-186,199 

Aura  epileptica,  239,  269 

Aural  speculum,  examination,  etc.,  182 

Auricle,  visible  pulsation  of,  in  chest, 
609 

Auricular  -  systolic  murmur,  619-621 
(Fig.  108) 
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Auscultation,  of  the  head,  266 ;  of  preg- 
nant uterus,  566 ;  pulmonary,  592  ; 
breath  sounds,  natural  and  abnormal, 
594  ;  rales,  597  ;  metallic  and  amph- 
oric signs,  599  ;  vocal  resonance,  600 ; 
of  heart's  sounds,  615,  et.  seq.;  mur- 
murs, 618,  et  seq.;  of  aneurysms,  632, 
of  abdomen,  660 

Auscultatory  percussion,  660 

Auto  -  laryngoscopy,  Foulis's  method, 
404 ;  Johnson's,  405 

Automatic  actions  in  hemiplegia,  209 ; 
in  epilepsy,  240,  323 

Autophagy,  5 

Autophonic  resonance,  601 

Axilla,  how  temperature  taken  in,  65, 
as  compared  with  vagina  in  collapse, 
80 

Bacillus,  anthracis,  390;  bacillus  sub- 
tilis,  490;  bacillus  of  tubercle,  and 
method  of  detecting,  372;  see  also 
Tubercle  bacillus ;  Comma  bacillus, 
444 ;  see  also  Microbes 

Backache,  in  fever,  94 ;  various  causes 
of,  265,  563  ;  see  Menstruation,  Dys- 
menorrhoea,  etc.,  and  other  parts  of 
chapter  xv. 

Bacteria,  in  blood,  390 ;  in  urine,  523 
(Fig.  83),  524  ;  see  also  Microbes 

Bacterium  termo,  524 

Bacteruria,  524 

Balancing  of  body,  unsteadiness  in,  210, 
218  ;  testing  of,  218  ;  relationship  of 
sight  to  balancing,  219 ;  relationship 
to  portio  mollis  of  7th  joair,  199 

Baldness,  117 

Balfour  (Dr.  Geo. ),  on  so-called  haemic 
murmurs,  625 

Ballottement,  566 

Barbadoes  leg,  107 

Barking  cough,  362  ;  of  puberty,  362 

Barlow  (Dr.),  on  *' acute  rickets,"  147 

Barr  (Dr. ),  on  hearing  tests,  182 

** Barrel-shaped"  chest,  584 

Basedow's  disease,  see  Exophthalmic 
goitre 

Bateman,  Willan  and,  on  skin  diseases, 
100,  103 

Batteries,  various  forms,  272;  battery 
current,  273 

"  Beading  "  of  ribs,  145,  583 

Beads  for  specific  gravity,  480 

"Bearing- down"  pains,  560 

Bedsores  in  paralysis,  208 ;  secondary 
febrile  disturbance  from,  209 

Belladonna,  rash,  114 ;  influence  on 
pupil,  164,  165  ;  delirium  from,  256  ; 
thirst  from,  419 


Bell's  paralysis,  see  Facial  nerve  (196) 

Bell-sound  in  auscultation,  599 

Bichromate  cell,  278 

Biedert's  method  of  examining  sputum 
for  bacilli  and  tissue,  374 

Bigeminous  pulse,  642 

Bile,  vomited,  432 ;  in  motions,  441 ; 
inspissated,  454 ;  see  Gall-stones ; 
bile  in  urine,  535  ;  bile-pigment,  536 ; 
biliary  acids,  536 

Bilharzia  haematobia,  in  blood-vessels, 
391,  ova  in  urine,  512,  523 

Bimanual  method  of  pelvic  examina- 
tions, 568 

Bismuth,  cause  of  bad  smell  in  breath, 
151,  425  ;  test  for  sugar,  492 

Biuret  reaction,  502 

Bizzozero's  corpuscles,  3S9 

Black  spit,  367;  black  vomit,  432; 
black  stools,  441 

Bladder,  paralysis  of,  227 ;  reflex  para- 
lysis from  disease  of,  230  ;  backache 
from  disease  of,  266 ;  distension  of, 
simulating  ascites,  etc.,  466;  epithe- 
lium from,  523  ;  disorders  of,  causing 
urinary  irritation,  541-544  ;  disten- 
sion of,  causing  tumour,  676 

Blebs,  101 

Bleeding,  from  nose,  etc.,  with  whoop- 
ing cough,  360 ;  from  various  parts, 
see  section  on  Haemorrhages,  379 

Blepharospasm,  170 

Blindness,  174 

Blisters,  on  skin,  101;  cause  of  albumin- 
uria, 506 

Blood,  in  anaemia,  15 ;  in  cholera,  16 ; 
in  leukaemia,  135  ;  in  gout,  test  for 
uric  acid,  141 ;  blood  crystals,  377, 
378  ;  blood  in  spit,  368-371,  vomiting 
of,  from  lungs,  368,  various  forms 
of,  369,  370 ;  blood  in  pleuritic  ex- 
udation, 378 ;  losses  of,  379 ;  ex- 
amination of  blood,  381  ;  buffy-coat 
of  blood,  382 ;  examination  of  dry 
specimen,  382 ;  coagulation  of  drops 
in  moist  chamber,  382 ;  sp.  gr.  of 
small  samples,  382 ;  reaction  of 
samples,  382 ;  richness  of,  in  haemo- 
globin, method  of  estimating,  383 ; 
diversities  in  relative  richness  in 
haemoglobin  and  corpuscles,  383; 
method  of  counting  corpuscles,  384; 
in  leukaemia  and  anaemia,  method  of 
examination  by  microscope,  386 ;  re- 
lative estimation  of  white  corpuscles, 
388  ;  counting  absolute  number,  388 ; 
method  of  measuring  size  of  cor- 
puscles, 388 ;  white  corpuscles,  vari- 
ation in  size,  387  (Fig.  51),  389 ;  fluid 
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•to  preserve  form  of,  389  ;  microcytes, 
389 ;  alterations  in  shape  (poikilo- 
cytosis),  389  ;  nucleated,  389  ;  Bizzo- 
zero's  corpuscles,  389  ;  blood-plate- 
lets, 389  ;  haematoblasts,  389  ;  black 
masses  in,  389  ;  staining  reagents  for 
corpuscles,  388  ;  small  coloured  cells 
in  blood  and  increased  size  of  red 
corpuscles  in  anaemia,  389 ;  pernicious 
auaemia,  389  ;  microbes  in,  390  ;  bac- 
illi and  spirilla  in,  390  ;  tubercle  bac- 
illus in,  390  ;  filaria  sanguinis,  391 ; 
Bilharzia  hsematobia,  391 ;  vomiting 
of,  from  stomach,  432  ;  from  bowels, 
441;  passed  in  urine,  507;  blood  cor- 
puscles in  urine  (Fig.  72),  508  :  guaiac 
test  for  blood  in  urine,  508 ;  spectro- 
scopic bands  (Fig.  73),  509 ;  Heller's 
test,  510 ;  Teichmann's  crystal  test, 
510  ;  blood  in  urine  without  albumen, 
508 ;  blood-casts  (renal),  519 ;  resem- 
blance of  spores  to  blood  corpuscles, 
525 ;  works  of  reference  on,  392.  See 
also  Haemorrhages 

Blueness  of  face  in  dyspnoea,  351 ;  con- 
genital blueness,  352  ;  see  Lividity 

Body-weight,  4;  see  Weight 

Bottger's  test  for  sugar,  492 

Boil,  108 

Bones,  affections  of,  143 ;  in  syphilis, 
144 ;  enlargement  of  extremities  of, 
137,  145  ;  distortion  of  long  bones, 
145 ;  works  of  reference  on  diseases 
of,  147 

Bothriocephalus  latus,  444 

Boulimia,  419 

Bowditch  (Dr.)  on  height  and  weight, 
37 

Bowels,  paralysis  of,  230;  obstruction 
of,  simulated  by  paralysis,  230  ;  dis- 
order of,  and  vomiting,  429 ;  flatul- 
ence, 434  ;  state  of  bowels  and  pains 
in  bowels,  436,  437-440;  motions 
from,  440 ;  significance  of  constipa- 
tion and  diarrhoea,  445 ;  physical 
examination  of  intestines,  674.  See 
also  Tympanites,  Ascites,  etc. 

Brain,  affected  from  ear,  183 ;  signs  of 
disease  from  ophthalmoscope,  180; 
headache  from  diseases  of,  265 ;  ab- 
scess and  tumour  of,  causing  para- 
lysis, 231 ;  cortical  centres  for  move- 
ments, 269 ;  convolutions,  positions 
of,  267 ;  affections  causing  sighing 
respiration,  352.  See  also  Cranial 
nerves.  Hemiplegia,  Convulsions, 
Aphasia,  Coma,  etc. 

Breast-pang,  see  Angina  pectoris. 

Breasts,  see  Mammae 


Breath,  coldness  of,  17 ;  foulness  of, 
425 

Breathlessness,  see  Dyspnoea 

Breath-sounds,  see  Respiratory  mur- 
mur 

Breathing,  physiognomy  of  various 
kinds  of,  27  ;  labour  in,  341 ;  altered 
rhythm  of,  352 ;  sighing  or  suspiri- 
ous,  352.     See  chapter  ix.  passim 

Bright's  disease,  arterial  tension  (trac- 
ing), 640 ;  lesions  of  retina  in,  179  ; 
a  cause  of  headache,  264 ;  thirst  in, 
419 ;  convulsions  in,  242 ;  albumin- 
uria in,  505 

Brine  test  for  albumen,  500 

Broad  ligament,  inflammation  of,  575 

Bromide  of  potassium,  rash  from,  114 

Bromidrosis,  108 

Bronchi,  fibrinous  cast  of  (Fig.  47),  367; 
minute  casts,  376 ;  foreign  bodies 
in,  causing  cough  and  simulating 
phthisis,  362;  dilatation  of,  from 
same  cause,  362 

Bronchial  breathing,  594,  596 

Bronchial  phthisis,  360  ;  bronchial 
glands  affected,  360 

Bronchiectasis,  366;  elastic  fibres  in 
sputum  of,  375 

Bronchitis,  catarrh  in  fevers,  95 ;  liv- 
idity in,  351 ;  analysis  of  sputum,  365 

Bronchophony,  600 

Bronzed  skin,  14,  131 

Bruit  de  diable,  15,  630 

Bruit  de  pot  fel^,  591;  (for  cardiac, 
arterial,  and  venous  bruits,  see  Mur- 
murs) 

"Bruit  scodique,"  590 

Bubbling  rales,  597 

Buccinator,  paralysis  of,  196,  197 

Bulbar  paralysis,  progressive,  30,  199; 
loss  of  voice  in,  200,  411 

Bulimia,  see  Boulimia,  419 

Bullae,  101,  104 

Bunsen's  battery,  276,  278 

Bury  (Dr.  Judson),  on  case-taking,  45 

By-  or  Bye-circuit  in  battery,  279 

cc.  and  ccm.  =  Cubic  centimetre 

cmm.=  Cubic  millimetre 

C.  C  C."  (electric  symbols),  292 

Cachexia,  18  ;  cachexiae  and  pyrexiae, 
18 ;  scrofulous  or  strumous,  19 ;  gouty, 
20;  cancerous,  20;  dropsical,  20; 
rheumatic,  21 ;  rickety,  21 ;  syphil- 
itic, 22 

Caerulean  disease,  352 

Calabar-bean,  influence  on  pupil,  164, 
165 

Calcareous  masses  in  spit,  367 
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Calculi,  biliary,  see  Gall-stones ;  urin- 
ary calculi,  analysis  of,  534 

Caligraphy,  see  Writing 

Callositas,  108 

Cameron  (Dr.  J.  "Wilson),  on  examin- 
ing sputum  for  bacilli  and  tissue, 
373-374 

Cancer,  cachexia  in,  20 ;  increase  of 
white  corpuscles  in  blood,  386 ;  "  can- 
cer cells  "  in  sputum,  376,  in  pleu- 
ritic effusions,  378;  in  vomited  mat- 
ter, 433 ;  of  larynx,  410 ;  of  liver, 
cause  of  jaundice,  455,  of  dropsy,  469 ; 
cancer  of  womb,  573,  574  (see  Carci- 
noma) 

Cancrum  oris,  450 

Canities,  108 

'*  Cantering  action  "  of  heart,  617 

Cantharides,  a  cause  of  bloody  urine 
and  strangury,  511,  542 

Capillary  pulse,  647 

Carbolic  acid,  effect  on  urine,  483,  486 

Carbonate  of  lime  in  urine,  532 

Carcinoma,  109  ;  of  cervix  uteri,  573 

"Cardiac  suffering,"  physiognomy  of, 
29 ;  cardiac  dyspnoea,  344-346  ;  car- 
diac asthma,  344  (see  Heart) 

Cardiograph,  650 ;  works  of  reference 
on,  680;  Marey's  (Figs.  146, 147),  650; 
Galabin's,  650;  Pond's  sphygmo- 
graph,  650 ;  normal  cardiogram,  after 
Marey  (Fig.  148),  and  after  Galabin 
(Fig.  149),  652  ;  tracings  of  auricular 
and  ventricular  contraction,  and  com- 
parison with  pulse  and  respiration 
(Figs.  150,  151),  652,  653 

Cardiograms,  (Figs.  148-153),  651-654; 
in  mitral  stenosis  (Fig.  152),  653,  and 
aortic  regurgitation  (Fig.  153),  654 

Caries,  144  ;  of  teeth,  449 

Carphologia,  25 

Carpo-pedal  spasm,  247;  oedema  of 
hands  and  feet,  with,  247,  463 

Cartilages,  laryngeal,  inflammation  of, 
409 

Caruncle  at  meatus  urinarius  in  women 
causing  painful  micturition,  etc., 
542,  575 

Case-taking,  41 

Casts,  of  larynx,  trachea,  bronchi  and 
minute  tubules,  366,  367 ;  expector- 
ated, 377  ;  of  gastric  follicles,  433 ; 
of  renal  tubes,  see  Tube-casts 

Catalepsy,  245,  251 

Catamenia,  see  Menstruation 

Cataract,  169 

Catarrh,  inherited  tendency  to,  59; 
bronchial  in  fevers,  95,  361 ;  post- 
nasal, causing  cough,  361 ;  of  fauces, 


395 ;  of  larynx,  407 ;  catarrhal  jaun- 
dice, 455 

Catechol  in  urine,  483 

Catheter,  shiverings  from  passing,  24; 
occasional  cause  of  cystitis,  230 

Cathode,  276 

Cauliflower  excrescence  from  uterus, 
574 

Causalgia,  193 

Cavernous,  respiration,  596;  pheno- 
mena, 599 ;  rale,  598 

Cellulitis,  pelvic,  575 ;  of  neck,  137 

Centres  in  cerebral  cortex  for  move- 
ments, 269 ;  for  special  senses,  see 
under  each  sense 

Cerebellar  disease,  staggering  in,  30, 
219 

Cerebral  nerves  (see  Nerves,  149);  cere- 
bral respiration,  353 

Cerebro-spinal  sclerosis,  see  Sclerosis 

Cervix,  see  Uterus 

Chalk-stones  in  gout,  20,  142 

"  Change  of  life,"  558 ;  oedema  at,  462; 
insanity  at,  319 

Charbon,    bacterium    in    blood,    390; 

Charcot,  on  hystero-epilepsy,  247 

Charcot-Leyden  crystals,  377 

Cheek,  paralysis  of,  197  ;  lividity  of, 
351 ;  induration  from  congestion,  351 

Cheesy  masses  in  spit,  367 

Cheloid,  103 

Chest,  physiognomy  of  diseases  of,  26 ; 
pain  in,  338,  349 ;  examination  of 
fluids  removed  by  tapping,  378 ; 
physical  examination  of  (chapter 
xvi.),  580 ;  works  of  reference  on,  679; 
unilateral  changes  in  shape,  585; 
movements  of,  585  ;  palpation,  586  ; 
mensuration,  587 ;  percussion,  588 ; 
auscultation,  (see  Lungs,  Heart); 
chest-rule,  588;  regions  of,  580 ;  par- 
asternal line,  603 ;  inspection,  581 ; 
shape,  581;  table  of  circumferences 
and  diameters,  581 ;  tracings  of 
healthy,  "pigeon-breast,"  rickety, 
emphysematous,  and  distorted  chests 
(Figs.  95-99),  582-584 

Cheyne-JStokes  respiration,  28,  352; 
tracing  of  (Fig.  46),  354,  significance 
of,  352,  353;  size  of  pupil  in,  166, 
353 

Chicken-pox,  104,  124 ;  see  Varicella 

Child-crowing,  359 

Childhood,  physiognomy  of,  32 ;  dis- 
ease in,  33  ;  history  of  illnesses  in, 
50 

Chilliness,  in  fever,  94,  194,  195 

Chloasma,  108;  chloasma  uterinum, 
131 


I 


INDEX. 


687 


Chloral,  rash,  114;  influence  of,  on 
pupils,  166 

Chloride  of  silver  cell,  278 

Chlorides,  in  sputum  in  pneumonia, 
365;  in  urine,  536;  in  fluid  from 
hydatid  cysts,  473 

Chloroform,  influence  on  pupils,  165; 
ankle  clonus  in  narcosis  from,  217 ; 
a  cause  of  glycuronic  acid  in  urine, 
488 

Chlorosis,  15 ;  relation  of  haemoglobin 
and  corpuscles  of  blood  in,  384 ;  with 
defective  menstruation,  554 

Choking,  in  general  paralysis,  326; 
sound  of,  in  dyspnoea,  351 

Cholera,  collapse  in,  16 ;  blood  in,  16 ; 
lividity  in,  352;  "British,"  or 
*' cholera  nostras,"  446;  cholera  in- 
fantum, 446 

Cholesterine  in  spit,  377 ;  in  pleuritic 
effusions,  378  ;  obtained  from  gall- 
stones, 457;  in  ovarian  fluids  (Fig. 
71),  474 ;  in  urine,  533,  534 

Choletelin  in  urine,  483 

Chorda  tympani  nerve,  187,  197 

Chorea,  and  paralysis,  209 ;  hemi- 
chorea,  209,  253;  post-hemiplegic, 
210 ;  and  aphasia,  226 ;  wetting  the 
bed  in,  229 ;  choreic  twitching,  253  ; 
features  of,  253  ;  local  chorea,  254 

Chromidrosis,  108 

Chromogens  in  urine,  484,  497 

Chromopsia,  170 

Chrysophanic  acid  in  urine,  483 

Chylous  fluid  in  pleura,  378;  in  peri- 
toneum, 472 

Chyluria,  filaria  in  blood,  391 ;  coagu- 
lum  in  urine,  486 

Ciliary  muscle,  see  Accommodation 

Circular  insanity,  313 

Circulatory  system,  in  case-taking,  47  ; 
chapter  ix.  on  disorders  of,  337 ; 
works  of  reference  on,  416 ;  see  also 
Pulse  (chapter  iii.);  Heart,  Sphyg- 
mograph  and  Cardiograph  (chapter 
xvi.) 

Circumvallate  papillae,  enlarged,  424 

Cirrhosis,  see  Liver,  Lung,  and  Kidney 

Claustrophobia,  315 

Clavus,  108 

Clayey  motions,  441,  454 

Clergyman's  sore  throat,  396 

Clicking  rale,  597 

Climacteric  period,  insanity  at,  319; 
section  on,  558 

Climbing,  cause  of  dyspnoea,  346 

Clonic  convulsions,  239 

Clonus,  ankle,  215;  patellar,  217;  wrist, 
217 


Coagulation,  of  fluids  removed  by  tap- 
ping, 378,  472;  of  blood  on  a  slide, 
382 

Coating  of  tongue,  420 

Coats  (Dr.  Joseph),  on  searching  for 
tubercle  bacilli,  372 

Cocaine,  use  of,  in  laryngoscopy,  393, 
404  ;  in  examining  nares,  414 

Coccyx,  position  of,  570 

Coffee-grounds  vomiting,  431,  432 

Cogged-wheel  respiration,  595 

Cohn,  on  **spiroch3ete  Obermeieri," 
390 

Coil,  importance  of,  in  batteries,  275 

Coldness,  in  collapse,  17 ;  feeling  of, 
94,  144  ;  of  limbs,  195 ;  of  tongue, 
425 

Colic,  439  ;  biliary,  456  ;  various  forms, 
hepatic,  renal,  uterine,  439 

Collapse,  of  cholera,  16  ;  in  peritonitis 
and  perforation  of  bowel,  17;  collapse 
temperature,  79,  et  seq. 

Collector  in  galvanic  battery,  276  (Fig. 
36),  273 

Colour,  spectra  with,  170;  colour- 
blindness, 176 ;  field  of  vision  for 
colours,  176 ;  method  of  testing 
colour  sense,  177 

Colour  of  urine,  Vogel's  table,  484 ; 
Halliburton's  table,  483 

Coma,  in  fevers,  24  ;  Coma  vigil,  25 
(see  also  Unconsciousness) ;  causes  of 
coma,  251 ;  complications  with  para- 
lysis, convulsion,  and  fever,  251,  252  ; 
uraemic,  252  ;  diabetic,  357 

Comedones,  106,  108 

Conjunctiva,  yellowness  of,  152,  453; 
suffusion  and  congestion  of,  152; 
haemorrhages  in,  381 

Communicans  noni,  200 

Commutator  for  reversing  currents,  280 

Compasses,  test  of  tactile  sense  by, 
191 

Complications,  effect  on  temperature, 
81 

Concomitant  squint,  155 

Congenital  cup  in  optic  nerve,  178 

Conical  cervix,  572 

Conidia,  119 

Consciousness,  in  fever,  24  ;  in  para- 
lysis, 204  ;  in  fits,  241 ;  in  hysteria, 
204  ;  loss  of,  in  paralysis,  250,  251 

Constant  current,  electricity,  273 

Constipation,  in  fever,  95 ;  as  sign  of 
paralysis,  227,  230,  446;  various 
forms  of,  436;  significance  of,  445; 
cause  of  jaundice,  460 

Constriction,  of  body,  feeling  of,  195; 
of  chest,  350 
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"Contact  method,"  of  testing  urine, 
497   ^ 

Contagion  in  cutaneous  eruptions,  112 

Continuous  current  (electricity),  273 

Contraction  of  limbs,  207 

Convalescents,  temperature  of,  81 

Convergence  of  eyes,  strain  on,  169 

Convolutions  of  brain  localised  during 
life,  267 

Convulsions,  in  fevers,  95  ;  of  ocular 
muscles,  170  ;  conjugate  deviation  of 
eyes  and  head  in,  171 ;  of  muscles  of 
neck,  199;  unilateral  and  hemiplegic, 
209  ;  nodding  convulsions,  211,  249  ; 
"salaam,"  211  ;  unilateral  in  aphasia, 
226  ;  section  on  convulsive  fits,  239  ; 
epilei)tiform,  240 ;  tonic  and  clonic, 
239 ;  unilateral  and  local,  240,  241 ; 
in  apoplexy,  240  ;  in  hysteria,  240  ; 
in  rickets  and  laryngismus,  241,  360 ; 
in  acute  fevers,  etc. ,  242 ;  in  brain 
diseases,  241,  242 ;  from  worms, 
teething,  stomach  derangement,  etc., 
241;  in  diarrhoea,  241;  puerperal,  242; 
in  Bright*s  disease,  242 ;  repetition  of 
242;  local  or  partial,  247;  "Jackson- 
ian,''  240,  247  ;  carpo-pedal  spasms 
in,  247 ;  convulsive  tic,  249  ;  in  in- 
sanity, 322 

Cooing  sounds  in  auscultation,  597 

Copaiba,  rash  from,  116;  resin  of,  in 
urine  complicating  tests  for  albumen 
496,  498 

"Copper  colour"  in  erujjtions,  132 

Copper  test  for  sugar,  488 

Cord-like  constriction  of  trunk,  195 

Cords,  vocal,  406;  false  cords  in  larynx, 
406 

Cornea,  opacities  of,  152 ;  ulcerations 
with  anaesthesia,  193 

Cornu,  108 

Corona  veneris,  144 

Corpulence,  8,  9 

Corpuscles,  red  and  white,  see  Blood 

Coryza,  355 

Cotton  fibres  in  urine  (Fig.  86),  526 

Cough,  section  on,  357  ;  how  produced, 
357 ;  reflex  cough,  358 ;  stomach 
cough,  359;  causes  of  defective  cough, 
357  ;  imperfect  closure  of  glottis  in 
some  laryngeal  coughs,  358,  412  ;  in 
whooping  cough,  359;  paroxysmal, 
358-362;  with  vomiting,  359;  with 
bleeding  from  nose,  etc.,  360 ;  in 
bronchial  phthisis,  360;  in  measles 
and  influenza,  360;  from  irritation 
or  disease  of  throat  and  larynx, 
361 ;  nocturnal  cough  from  nasal 
discharges,  361 ;  barking  and  brassy. 


362;  barking,of  puberty,  362;  hoarse 
croupy  cough  in  croup  and  diph- 
theria, 362 ;  sometimes  hoarse  in 
thoracic  aneurysm  and  pericar- 
ditis, 361,  363 ;  from  foreign  bodies 
in  larynx,  trachea,  or  bronchi,  362 ; 
absence  of,  in  certain  pulmonary 
affections,  357,  363;  pain  with  cough, 
363 ;  alteration  of,  from  laryngeal 
affections,  413 

Coulomb  (electrical  unit),  277 

Cracked-pot  sound,  591 

Cramp,  in  limbs,  206,  207 ;  writer's, 
227  ;  in  legs  and  limbs,  248 

Cranial  nerves,  testing  of  (chapter  v.), 
149,  195  ;  (see  Nerves) ;  paralysis  of, 
in  squint,  160;  affected  in  syphilis, 
231 

Cranio-tabes,  22,  144 

Creatinin,  see  Kreatinin 

Cremasteric  reflex,  213 

Crepitant  rale,  598 

Crepitus,  pneumonic,  598;  redux,  597 

Crisis,  temperature  in,  77,  78  ;  diseaseis 
characterised  by  sudden  crisis,  77 ; 
pseudo-crisis,  79 

Crossed  diplopia,  157;  crossed  paralysis, 
202 

Croup,  362,  409;  breathing  in,  341, 
351 ;  nervous  spasm  in,  353 ;  move- 
ments of  chest-wall  in,  586;  false 
croup,  362 

Crowing  inspiration,  237,  350,  360 

Crowing  or  "  whooping,"  359 ;  in  bron- 
chial phthisis,  360 

Crucifixion  attitude  (Fig.  35),  246 

Crusting,  (in  skin  diseases),  102;  in 
syphilis,  132 ;  of  tongue,  422 

Crystals,  in  sputum,  377 ;  in  pleuritic 
effusions,  378 ;  in  motions,  444 ; 
deposit  of,  in  urine,  527 

Cup-shaped  crusts,  102 

Currents  of  various  kinds  from  bat- 
teries, 272,  et  seq. 

Curschmann's  spirals  in  sputum,  376 

Curving  of  nails,  133 

Cusco's  speculum,  569 

Cutaneous  eruptions,  99;  see  also  Skin 

Cutis  anserina,  23,  194 

Cyanosis,  see  Lividity 

Cyclic  albuminuria,  506 

Cycloplegia,  168 

Cylinders,  renal,  see  Tube-casts 

Cyrtometer,  581 ;  tracings  by,  582-584 

Cystine  (Fig.  93),  532,  534,  535 

Cystitis  in  paraplegia,  230 

Cysts,  sebaceous,  108 ;  fluid  accumula- 
tions in  abdomen,  467 ;  parasitic 
hydatids  (Fig.  70),  473,  474 
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D.=  Dexter,  173,  181 

D.  (electrical  symbol),  292 

Dactylitis  syphilitica,  145 

Daemonomania,  307 

Daltonism,  see  Colour-blindness 

Daniell's  battery,  276,  278 

Deaf-mutism,  60,  221 

Deafness,  181 ;  bone  and  air  conduc- 
tion in  (Rinne's  experiment),  181, 
182 ;  noises  in  the  ear  with,  and 
giddiness  with,  184,  185 ;  labyrin- 
thine, 184 ;  from  enlarged  tonsils, 
397 

Death,  temperature  before,  high  and 
low,  69 ;  sense  of  dying  in  angina, 
350 

Decubitus,  acute,  208 

Deep  reflexes,  213 

Defaecation,  painful,  440 ;  straining, 
437,  440 ;  pain  in,  from  uterine  dis- 
order, 562.     See  Rectum 

Degeneration,  reaction  of  (electricity), 
293 

Deglutition,  see  8th  and  9th  nerves, 
199,  200 ;  spasms  of,  250 ;  affected  in 
general  paralysis,  326 ;  swallowing 
affected  from  state  of  tongue,  425 

Delirious  mania,  acute,  304 

Delirium,  in  fever,  24,  95 ;  features  of, 
254-256 ;  and  mania,  256 ;  in  in- 
temperance, 256 ;  with  sleeplessness, 
260;  diagnosis  of  insanity,  and  de- 
lirium, 330 

Delirium  tremens,  256;  sleeplessness 
in,  261 

Delusions,  definition  of,  299 

Dementia,  from  alcohol,  321  (see  also 
Mania,  Melancholia,  Monomania) ; 
IDaralytic  dementia,  325,  328  ;  section 
on  various  forms,  309 ;  senile,  310  ; 
organic,  311 ;  acute,  or  stuporose  in- 
sanity, 312 ;  resemblance  to  melan- 
choly with  stupor  and  "  Katatonia," 
313 

Demonomania,  307 

Dental  obsession,  315 

Dentition,  first,  447;  disorders  of,  447; 
second,  448 

Dermatalgia,  109 

Dermatitis,  108 

Dermatolysis,  108 

Desquamation,  102 ;  in  scarlatina,  122  ; 
of  epithelium  from  tongue,  423 

Deutero-albumose  in  urine,  502 

Deviation,  i)rimary  and  secondary,  in 
squint,  154,  155;  conjugate  or  lateral 
deviation  of  eyes  and  head,  170,  171, 
spastic  and  paralytic  forms  of,  171, 
172,     clinical     significance    of    and 

2 


localisation  of  the  lesion,  171,  172; 
combination  of  conjugate  deviation 
and  squint,  172 ;  of  tongue,  200 

Dexio-cardia,  608 

Diabetes  insipidus,  480 

Diabetes  mellitus  (see  Sugar  in  urine), 
487  ;  knee-jerk  in,  215  ;  dyspnoea  in, 
357;  coma  in,  357;  thirst  and  api^et- 
ite  in,  419  ;  quantity  of  urine  in, 
479 

Diacetic  acid  in  urine,  494 

Diagnosis,  Physiognomic,  chapter  i.; 
Physical,  chapter  xvi.,  580 

Diaphragm  in  respiration,  585 

Diarrhoea,  436  ;  in  fever,  195,  446  ;  sig- 
nificance of,  445 

Diathesis,  2  ;  Hutchinson  on,  2 ;  gouty, 
physiognomy  of,  16  ;  rheumatic,  21 ; 
insane  (see  Temperament),  c04: ; 
hsemorrhagic,  381 ;  oxalic  and  uric 
acid  diathesis,  533 

Dickinson  (Dr.),  on  the  tongue,  its 
coating  and  various  conditions,  420- 
422 

Dicrotism  in  pulse,  640 

Digestive  disorders,  in  case-taking,  48  ; 
disturbances,  in  fever,  94 ;  diplopia 
in,  162 ;  palpitation  in,  348  ;  chapter 
xi.  on  disorders,  418 ;  works  of 
reference  on,  451 ;  appetite,  418 ; 
thirst,  419 ;  tongue,  420 ;  vomiting, 
425 ;  flatulence  and  hiccup,  434 ; 
state  of  bowels  and  abdominal  pain, 
427,  436 ;  worms,  442 ;  appearance 
of  motions,  440  ;  significance  of  con- 
stipation and  diarrhoea,  445;  teeth 
and  gums,  447  ;  jaundice  and  dropsy 
(chapter  xii.)>  453 

Diphtheria,  glands  in,  136  ;  occasional 
rash  in,  120 ;  paralysis  of  accom- 
modation from,  168 ;  anaesthesia 
from,  192  ;  paralysis,  234  ;  breatliing 
in,  350,  351;  nervous  spasm  in,  353; 
laryngeal,  causing  cough,  362  ;  affec- 
tion of  throat,  398  ;  distinction  from 
muguet,  399  ;  paralysis  of  larynx  and 
fauces  in,  411 

Diplegia,  203  ;  facial,  198 

Diplopia  binocularis,  154, 156  ;  relation 
of  images  in,  157;  "direct"  or 
"homonymous, "and  "crossed,"  157  ; 
variations  of  diplopia  with  j^aralysis 
of  special  muscles  (table),  158,  159  ; 
instinctive  efforts  to  combat  diplo])ia, 
160;  clinical  significance  of,  160, 
161  ;  vertigo  in,  163  ;  erroneous  pro- 
jection of  objects  in,  163 ;  diplopia 
monocularis,  artificial  pui)il,  etc.,  162 

Dipsomania,  321 
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Direct  murmurs  (cardiac),  G20 

Disc,  optic,  choked  disc,  etc.,  see  Optic 
nerve 

Discoloration  of  skin,  various  causes, 
129,  et  seq. 

Distoma  haematobium  in  blood- 
vessels, 391 

Diuresis,  see  Urine,  quantity  of 

Diurnal  range  of  temperature,  66,  70, 
71,  82 

Dorsal  reflex,  213 

Double  vision,  see  Diplopia 

Douglas's  pouch,  inflammation  of,  569, 
571,  576-578  ;  prolapse  of  bowel  into, 
577 

"Down-bearing "  pain.  560 

Dreams,  disturbed,  261 ;  of  terror,  261 ; 
in  mania,  302 

Dropsy,  cachexia  of,  20;  chapter  xii. 
on  dropsy,  453,  461 ;  works  of  refer- 
ence on,  475 ;  concurrence  of  jaundice 
and    dropsy,     455 ;     anasarca    and 

.  oedema,  461;  "pitting"  in,  461; 
renal  dropsy,  occasionally  without 
albuminuria,  461 ;  anaemic  dropsy, 
461 ;  oedema  of  feet,  462  ;  oedema  of 
upper  part  of  body,  463 ;  of  hands 
and  feet  in  children,  463  ;  localised 
dropsical  swellings,  463;  myxoedema, 
462 ;  abdominal  dropsy,  464  ;  of 
abdominal  parietes,  464  ;  of  periton- 
eum, 464  ;  ovarian  dropsy  and  en- 
cysted fluids,  467,  675-686  ;  causes  of 
ascites,  467;  peritonitis  with  effusion, 
468  ;  tabes  mesenterica,  469  ;  portal 
obstruction,  469;  from  cirrhosis,  470; 
thrombosis  of  portal  vein,  471  ;  in 
cancer,  471 ;  from  enlarged  spleen, 
472 ;  examination  of  dropsical  fluids 
in  pleura  (analysis),  379,  in  peri- 
toneum (analysis),  473;  albuminuria 
in,  505 

Drugs,  habitual  use  of,  in  case- taking,  55 

Drunkenness,  and  insanity,  321 ;  mis- 
taken for  insanity,  330 

Drysdale's  ovarian  cells,  475 

Duchenne's  emporte-piece  histolo- 
gique,  207 

Duck-bill  speculum,  570 

Dudgeon's    sphygmograph   (Fig.    116), 

635,  636 
Duhring's  classification  of  skin  diseases, 

108 
Dulness,  see  Percussion 
Dumb-bell  crystals,  527,  532 
Dumbness,  see  Speech 
Duskiness  of  face,  23,  351 
Dust,    special  kinds  of,  causing  asth- 
matic attacks,  355 


Duverney,  gland  of,  575 

Dynamometer  (Fig.  32),  207 

Dysarthria,  221 

Dyschromatopsia,  176 

Dysmenorrhoea,  556 

Dysphagia,  see  Deglutition,  difficulty 
in 

Dyspnoea,  physiognomy  of  various 
kinds  of,  27;  "urjemic,"  28  (note); 
section  on,  338;  sometimes  not  recog- 
nised by  patient,  338  ;  from  anaemia, 
337 ;  rapidity  of  breathing,  340 ; 
laborious  breathing,  341 ;  inspiratory 
and  expiratory  dyspnoea,  341-343 ; 
from  nasal  obstruction,  343;  shown 
in  speaking,  344 ;  in  apoplexy,  343 ; 
suddenness  of  dyspnoea,  342 ;  me- 
chanical causes  of  dyspnoea,  344 ; 
cardiac  dyspnoea,  344 ;  orthopnoea, 
345 ;  with  hurrying,  climbing,  and 
excitement,  346 ;  cause  of  thoracic 
pain,  349 ;  with  palpitation,  349 ; 
noise  emitted  in,  350;  lividity  in, 
351 ;  altered  rhythm  of  breathing, 
352  ;  nervous,  353  ;  hysterical,  356  ; 
renal,  356 ;  in  pregnancy,  356 ;  dia- 
betic, 357 

Ear,  in  case-taking,  47 ;  bead-like 
nodule  in  gout,  20,  142  ;  works  of 
reference  on  ear,  201  ;  examination 
of  ear,  182  ;  discharges  from,  182  ; 
suppuration  from,  as  cause  of  cere- 
bral abscess,  meningitis,  and  pyaemia, 
183;  noises  in,  184  (see  also  Tinni- 
tus aurium) ;  vertigo,  257  ;  paralysis 
of  facial  nerve  from  disease  of  (elec- 
trical reactions),  296 ;  haematoma 
auris  in  general  paralysis,  327 

Ecchymosis,  129 ;  in  whooping  cough, 
360;  in  conjunctiva,  skin  and  inter- 
nal organs,  381 ;  in  tongue,  425 

Echinococci  (Fig.  70),  474 

Echo,  amphoric,  599;  of  heart's  sounds, 
617,  628 

Eclampsia,  243;  see  also  Epileptiform 
convulsions 

Eclampsia  nutans,  199,  211,  240 

Ecthyma,  105,  108 

Eczema.  104,  108 

Ehrlich  s  stain  for  tubercle  bacilli,  373 

Eichhorst,  on  small  coloured  cells  in 
blood  in  pernicious  anaemia,  389 

Eighth  nerve,  199,  200 

Elastic  fibres  in  sputum,  375 

Electric  light  for  laryngoscope,  401 

Electricity  and  electrical  instruments, 
chapter  vii.,  p.  272  ;  franklinic,  272  ; 
galvanic,  272,  275;  faradic,  274 ;  gal- 
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vanic  battery  (Fig.  36),  273 ;  construc- 
tion and  requirements  of  batteries  for 
medical  purposes,  275 ;  electrical 
units,  277 ;  structure  and  strength  of 
various  galvanic  elements,  278  ;  re- 
sistance, 277 ;  Ohm's  law,  277  ;  unit 
of  quantity,  277  ;  accessory  appara- 
tus, 277 ;  faradic  batteries  (Figs. 
37-39),  274,  275,  280  ;  induction  coils 
(Fig.  39),  281;  object  of  electrical 
tests,  282 ;  Ziemssen's  motor  points 
with  figures,  283,  et  seq.  ;  polar 
method  of  testing,  285 ;  testing 
nerves  of  sensation,  286 ;  testing 
motor  nerves,  288  ;  localised  electri- 
sation of  muscles,  291 ;  reactions  in 
health  (formulae),  291-292;  qualita- 
tive changes  in  reactions,  292 ;  re- 
action of  degeneration,  293  ;  signifi- 
cance of  electrical  reactions,  294 ; 
electrical  symbols,  291-292  ;  works  of 
reference  on,  298;  delusions  of  insane 
regarding  electrical  agents,  309 

Electrodes,  279 

Electro-magnetic  battery,  274  (Fig.  37), 
274 

Electro-motive  force,  277  ;  table  of,  in 
various  elements,  278 

Electro-muscular  sensibility,  287 

Elements,  galvanic,  names,  structure, 
and  strength  of,  278 

Elephantiasis,  107,  108 

Elsaesser,  on  cranio-tabes,  22 

Emaciation,  4 ;  a  feature  in  mania,  337 

Embolism,  of  retina,  178  ;  of  cerebral 
arteries,  causing  hemiplegia,  etc., 231, 
in  chorea,  254;  of  pulmonary  artery, 
a  cause  of  dyspnoea,  344,  a  cause  of 
pulmonary  abscess,  366 

"Embonpoint,  "8 

Emesis,  see  Vomiting 

Emmetropia,  168 

Emotions,  variations  of,  in  paralysis, 
204,  210;  influence  in  producing 
speech  in  aphasia,  223  ;  disturbance 
in  hysteria,  244 

Emphysema,  chest  distorted  (Fig.  98), 
583 ;  description,  etc. ,  584  ;  dis- 
placement of  heart  and  liver  (Fig. 
157),  664 

Emporte-piecehistologique(Duchenne), 
207 

Emprosthotonos,  250 

Empyema,  bursting  into  lung,  366 

Encephalocele,  143 

Endo-metritis,  endo-cervicitis,  see 
Uterus 

Enteric  fever,  rise  of  temperature  in 
(diagram),    76 ;    remitting    lysis    in 


(diagram),  78  ;  collapse  of  tempera- 
ture in  (diagram),  79 ;  relapses  in, 
temperatures  of  (diagrams),  82,  83  ; 
haemorrhages  in,  380  ;  period  of  in- 
cubation, 121 ;  liability  to  second 
attack,  121 ;  eruption,  127  ;  sources 
of  fallacy  in  connection  with  ervi-p- 
tion,  128;  causes  of,  128  ;  pupils  in, 
166  ;  tongue  in,  423 

Enuresis,  229 

Eosinophile  leucocytes,  388 

Epigastric  region,  and  contents,  654  ; 
pulsation  in,  347,  348,  608,  657; 
tumours  in,  678;  epigastric  reflex, 
213 

Epiglottis,  as  seen  in  mirror,  404 ; 
sometimes  raised  by  hook,  404 

Epilepsy,  affections  of  skull  in,  144  ; 
pupils  in,  166  ;  supposed  dependency 
on  insufficiency  of  ocular  muscles, 
169 ;  idiopathic,  243 ;  differences  from 
hysteria,  245  ;  ankle  clonus  in,  217  ; 
wetting  the  bed  in,  229  ;  description 
of  typical  attack,  239 ;  hystero-epi- 
lepsy,  240,  246;  *' epileptic  state," 
242,  daily  number  of  fits  in,  (dia- 
gram), 243;  "Jacksonian,"  240,  247; 
relation  to  insanity  and  idiocy 
in  family  history,  333;  relation  to 
menstruation,  562 

Epileptic  hemiplegia,  209,  240 

Epileptic  mania,  240,  323,  335 

Epileptic  state,  242 

Epileptiform  or  Epileptoid  convulsions, 
240  ;  in  syphilitic  insanity  and  general 
paresis,  322,  326,  327 

Epistaxis  in  whooping  cough,  360;  vari- 
ous causes  of  epistaxis,  380 

Epithelial  tube-casts,  519  (Fig.  76),  518 

Epithelioma  of  cervix  uteri,  573 

Epithelium,  in  sputum,  376 ;  renal, 
resembling  pus,  514,  522;  various 
kinds  of  epithelium  in  urine,  522; 
renal  (Fig.  78),  520 ;  epithelium 
from  bladder,  ureter,  pelvis  of  kidney 
(Fig.  79),  521 :  tailed  epithelium, 
523 ;  squamous,  vaginal  (Fig.  80), 
522 ;  from  uterus  in  leucorrhoea, 
559 

Erb,  on  reaction  of  degeneration  of 
muscles  (electricity),  293 

Erotomania,  319 

Eructations,  433 ;  odour  of,  434 ;  in- 
flammable, 434 

Eruptions,  in  fevers,  95,  96,  119 
cutaneous,  99  ;  distribution  of,  1 09 
elementary  lesions  in,  100,  103 
secondary,  102 ;  constitutional  dis 
turbance  in,    110;  causes  of,  112 


692 


INDEX. 


febrile  eruptions,  119;  syphilitic, 
132  ;  works  of  reference  on,  147 

Erysipelas,  104;  period  of  incubation, 
121 ;  liability  to  second  attack,  121 ; 
eruption  of,  129 ;  in  infants,  129 ; 
in  dropsy,  129 

Erythema,  101,  103,  108 

Esophoria,  162 

Eustachian  tubes,  examination  of,  182, 
183.  416 

Examination  and  reporting  of  medical 
cases  (chapter  ii.),  41 

Exanthemata,  as  a  class  (Willan),  103 

Excitement,  cause  of  dysimoea,  346 

Exoi)horia,  162 

Exophthalmos,  153  ;  exophthalmic  goi- 
tre, 153,  and  insanity,  324  ;  palpita- 
tion in,  348  ;  pulsation  in  arteries  of 
neck,  611 ;  albuminuria  in,  522 

Expectoration,  section  on,  363 ;  how 
collected  and  examined  as  to  quantity, 
colour,  smell,  tenacity,  etc.,  363-364  ; 
in  health,  365 ;  black  colour,  364, 
367;  analysis  of,  in  bronchitis,  pneu- 
monia, phthisis,  365  ;  frothy  mucous, 
365 ;  purulent,  365 ;  membranous 
shreds,  366 ;  fibrinous  casts,  366 ; 
microscopic  casts,  376,  377 ;  cheesy 
masses,  367 ;  calcareous  masses,  367; 
hydatids,  367  ;  green-coloured,  368  ; 
of  blood,  368 ;  rusty  expectoration, 
369;  "prune  juice,"  369;  like  red 
currant  jelly,  370  ;  sero-albuminous, 
after  thoracentesis,  371 ;  microscopic 
examination  of,  371 ;  extraneous 
matters,  376  ;  tubercle  bacilli  in,  and 
method  of  detecting,  372-374 ;  lung 
tissue,  and  how  to  search,  374-376 ; 
Curschm anil's  spirals, 376;  epithelium 
in,  376 ;  parasites  in,  377 ;  moulds 
and  fungi  in,  377 ;  bacteria,  377 ; 
sarcinse,  377  ;  pathogenic  microbes, 
377  ;  pneumo- coccus,  377  ;  Charcot- 
Leyden  crystals,  377 ;  blood-crystals, 
377;  fatty  crystals,  377;  other  crys- 
tals, 377-378  ;  in  laryngeal  disease, 
405,  409 

Expiratory  dyspnoea,  342,  355 

Expiratory  murmur,  normal,  594  ;  pro- 
longed, 596 

External  division  in  case-taking,  44,  46 

Extra-current  (electricity),  280 

Eye,  in  case-taking,  47 ;  examination 
of  symptoms  connected  with,  152  ; 
works  of  reference  on,  201 ;  protru- 
sion of  eyeball,  153;  eyelids,  inability 
to  close,  153,  droop  of,  154 ;  asso- 
ciation of  movements  of  eyelids  and 
eyeballs,  and  fallacies  from  this,  154; 


paralysis  of  ocular  muscles,  154,  168; 
functions  of  muscles,  158 ;  clinical 
significance  of  ocular  paralysis,  160 ; 
strain  on  eyes,  168 ;  convulsive  move- 
ments of  muscles,  170 ;  conjugate 
deviation  of  eyes,  171  ;  optical  de- 
fects of,  172;  ophthalmoscopic  ex- 
amination, 177 ;  importance  of  eye- 
sight in  balancing  and  walking  in 
ataxy,  219 
Eyelids,  paralysis  of,  30,  153,  161,  197; 
convulsive  movements,  170 

Face,  i:)aralysis  of,  see  Facial  nerve, 
196 ;  pallor  of,  in  epilepsy,  239 ;  local 
spasms  of  facial  muscles,  248  ;  flush- 
ing and  lividity,  251,  351 ;  centre  for 
movements  of,  in  brain,  269 ;  muscles 
of,  in  general  paralysis,  326 

Facial  nerve,  testing  of,  197  ;  paralysis 
of,  action  of  two  kinds  in  electricity, 
198,  296 

Facies  Hippocratica,  17 

Faecal  vomiting,  431 

Faeces,  retention  and  involuntary  evacu- 
ation of,  227;  tumour  from,  in  pelvic 
examination,  577 ;  appearance  of 
(see  Motions,  440;  state  of  bowels, 
436) 

Fagge  (Dr.  Hilton),  on  Auricular-sys- 
tolic murmurs,  620 

Fainting  fits,  238  ;  in  uterine  disorders, 
562 

Fall  of  temperature,  before  death,  69  ; 
in  crisis,  78  ;  fallacies  in  judging  of, 
79 

False  croup,  362 

False  cords  in  larynx,  406 

Family  history,  46,  55 ;  hints  on  investi- 
gation of,  57 ;  variations  of  allied 
diseases  in,  58 ;  importance  of,  in 
acute  diseases,  59  ;  influence  of  sex 
in,  with  examples,  59, c^  seq,;  fallacies, 
62,  63  ;  in  insanity,  333 

Farad,  281 

Faradic  current,  274;  batteries,  280 
(Figs.  37-39).  274,  275;  in  testing 
sensibility  of  muscles,  193,  287 ; 
testing  nerves  of  sensation,  286 ; 
motor  nerves,  288,  289 ;  muscles, 
289,  291 ;  different  action  from  gal- 
vanic, 282,  289 

Farcy,  affection  of  glands  in,  137 

Fatty  acids,  in  spit,  377 ;  in  vomited 
matter,  ^33 ;  fatty  matter  in  mo- 
tions, 444 ;  fatty  tube  casts,  519  ; 
(Fig.  Hal  519  ^ 

Fauces,  examination  of  (chapter  x.), 
393 ;  method  of  inspection,  393  ;  mor- 
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bid  appearances  in,  395 ;  catarrh  of, 
395  ;  scarlatina  affecting,  397  ;  diph- 
theria affecting,  398  ;  ulcers  in,  399  ; 
phlegmonous  inflammation  of,  396 ; 
syphilis  affecting,  399  ;  destruction 
of  tissue  and  cicatrisation,  400 ; 
irritation  of,  causing  vomiting,  429 

Favus,  102,  109,  117  ;  parasite  in  (Figs. 
25,  26),  115,  etseq.;  of  nails,  134 

Feathers  in  urine  (Fig.  86,  I),  526 

Feet,  swelling  of,  in  infancy,  247  (see 
also  Dropsy);  inversion  of  feet  in 
infancy,  247 

Fehling's  copper  test  solution  for  sugar, 
489 ;  as  test  for  peptones  and  pro- 
teids  in  urine,  502 

Female  organs,  disorders  of  (chapter 
XV.),  550 

Fenwick  (Dr.),  on  detection  of  lung 
tissue  in  sputum,  375 

FergusQji's  speculum,  569 

Fermentation,  in  vomited  matters,  431; 
in  stomach,  lactic,  butyric,  and  alco- 
holic, 434 ;  acid  fermentation  of 
urine,  482;  test  for  sugar  in  urine, 
491,  quantitative,  491 ;  torulae  in 
saccharine  urine,  491;  torula  cere- 
visiae  (Fig.  85),  525 

Ferrocyanide  of  potassium  test  for 
albumen,  500 

Festination,  210,  218 

Fever,  physiognomy  of,  22 ;  hectic,  23  ; 
duskiness  in,  23;  jaundice  in,  23; 
putrefactive  odour  in,  23  ;  shiverings 
in,  24;  general  symptoms  of  febrile 
state,  93 ;  clinical  significance  of 
febrile  state,  95 ;  specific,  points  to 
be  observed  in  diagnosis  of,  96; 
rashes  in,  119 ;  period  of  incubation 
in  fevers,  121 ;  liability  to  second 
attacks  of  fevers,  121 ;  cause  of 
delirium  in,  254,  330 ;  cause  of  ver- 
tigo in  early  stage,  259,  of  headache, 
94,  263,  of  backache,  94,  265 ;  as  a 
cause  of  insanity,  324  ;  respiration 
quickened  in,  340;  haemorrhages  in 
fevers,  380,  381  ;  jaundice  in,  458 ; 
albuminuria  in,  504 

Fibres,  yellow  elastic,  in  ssputum,  374, 
375 

Fibrin  in  sputum,  365 

Fibrinous  casts  in  fibrinous  bronchitis, 
croup,  etc.,  366  (Fig.  47),  367 

Fifth  nerve,  in  nose,  150;  in  tongue, 
187  ;  testing  of,  195 

Filaria  sanguinis  hominis,  in  blood,  391; 
in  urine,  523 

First  nerve,  see  Nose,  149,  195 

Fissures  in  skin,  103 


Fits,  various  kinds  of,  237,  238 ;  faint- 
ing fits,  238;  convulsion  fits,  239; 
hysterical  fits,  244  ;  plastic  rigidity, 
245;  "inward  fits,"  240 

Flashes  of  light,  169  ;  in  paralysis,  250 

Flatulence,  as  a  cause  of  palpitation, 
348,  435,  of  thoracic  and  cardiac 
pain,  349  ;  forms  of,  434  ;  simulating 
ascites,  466 

Flavours,  relation  to  smell,  149 

Flax  fibres  in  urine  (Fig.  86,  h),  526 

Flea  bites  and  typhus  rash,  126 

Floccitatio,  or  Floccilatio,  25 

Flooding,  380,  555 

Fluctuation  in  ascites,  466 

"  Fluid  vein,"  in  cardiac  murmurs,  620 

Fluids,  in  pleural  cavity,  analysis,  379, 
473 ;  in  peritoneum,  analysis,  473 ; 
oedema  fluids,  analysis,  473 

Flushing  of  face,  93 ;  feeling  of  flush- 
ing, 194 ;  flushing  and  lividity  in 
paralysis,  251 ;  at  change  of  life,  558 

Fcetor,  from  nose,  151;  in  expectoration, 
366 

Foetus,  movements  of,  564 ;  sounds  of 
heart,  564 

Folie  circulaire,  313 ;  folie  de  doute, 
SW;  folie  a  deux,  folie  cominu7uquie, 
317 

Follicular  erosion  of  os  uteri,  573 

Fomites,  120 

Fontanelle,  state  of,  in  fits,  241 ,  262 ; 
systolic  bruit  over,  in  rickets,  266 

Food,  habitual  character  of  (case-tak- 
ing), 54  ;  articles  of,  as  causing  erup- 
tions, 114  (see  chapter  xi.,  j).  418, 
2Mssim) 

Formication,  194 

Foster  (Dr.  Michael),  on  details  of  urea 
analysis,  538 

Foulis  (Dr.),  on  auto-laryngoscopy, 
404 

Fourth  nerve,  195 

Fox  (Dr.  Tilbury),  on  syphilitic  erup- 
tions, 132 

Fromboesia,  107 

Franklinic  electricity,  272 

Fraser  (Prof.  A.),  on  localising  cerebral 
convolutions,  267 

Fraunhofer,  lines  (Fig.  73),  509 

Fremitus,  vocal,  600;  hydatid,  667 

Frenum  linguae,  ulcer  on,  in  pertussis, 
360 

Friction,  in  abdomen,  468 ;  in  chest, 
598 

Frictional  electricity,  272 

"Friedreich's  disease,"  58;  knee-jerk 
in,  214 ;  Friedreich  on  venous  pulse, 
649 
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"Frog "or  thrush,  422 

Front  tap  contraction,  218 

Frothy  spit,  365  ;  frothy  urine,  487 

Functional  cardiac  murmurs,  628 

Fungi,  in  sputum,  377  ;  in  urine,  525 ; 

mould  fungus  in  urine  (Fig.  84),  525; 

yeast  or  sugar  fungus  (Fig.  85),  525 
Furring  of  tongue,  421,  422 
Furunculus,  108 

Gabet's  solution,  373 

Gairdner,  Dr.,  on  cardiac  murmurs, 
619,  et  seq. 

Gait,  see  Walking 

Galabin,  cardiograph,  650 ;  cardiogram 
(Fig.  149),  652 

Galloping  action  of  heart,  617 

Gall-stones,  in  motions,  445,  456 ;  a 
cause  of  jaundice,  455 ;  test  of,  by 
obtaining  cholesterine,  457 

Galvanic  battery  (Fig.  36),  273  ;  con- 
struction of  and  requirements  for 
medical  purposes,  275 ;  structure 
and  strength  of  various  galvanic 
elements,  278 ;  galvanic  current,  273, 
action  of  on  muscles,  282,  290, 
formulae  of  in  health,  291,  alter- 
ations in  disease,  292,  293 ;  different 
action  from  faradic,  on  muscles,  283, 
290 

Galvanometer,  277 

Gangrene,  symmetrical,  of  extremities, 
352  ;  odour  of,  in  expectoration,  366  ; 
haemoptysis  with,  369,  370 

Garrod  (Sir  A.),  test  for  uric  acid  in 
blood,  141 

Gases,  irrespirable,  causing  lividity, 
etc. ,  352 ;  irritating,  causing  cough, 
361 

Gasserian  ganglion,  paralysis  involving, 
196 

Gastralgia,  427 

"Gastric  crises,"  429 

Gastric  ulcer,  427 

Gastrodynia,  427 

Gee  (Dr.),  on  shape  of  chest,  581 

General  paralysis,  see  Paralysis 

Genital  organs  ;  in  the  male,  disturb- 
ances of  (chapter  xiv.),  546;  impo- 
tence, 546;  excessive  aj^titude  for 
venery,  546 ;  priapism,  547  ;  mastur- 
bation, 547  ;  seminal  discharges,  548 ; 
genito-urinary  system  in  case-taking, 
49 ;  disorders  of  female  genital  organs 
(chapter  XV.),  550,  works  of  reference 
on,  578 ;  menstruation  and  its  dis- 
orders, 551 ;  amenorrhoea,  552  ;  sup- 
pression of  menses,  554 ;  menor- 
rhagia,  555;  dysmenorrhcea,  556 


German  measles,  period  of  incubation, 
121 ;  liability  to  second  attack,  121 ; 
rash,  125 

Gerontoxon,  152 

Gibberish  aphasia,  223 

Gibbes  (Dr.  Heneage),  stain  for  tubercle 
bacilli,  374 

Giddiness,  see  Vertigo 

Gingivitis,  see  Inflammation  of  gums, 
451 

Girdle  sensation,  195 

Glanders,  affection  of  glands  in,  137 

Glands,  affections  of,  134 ;  works 
of  reference  on,  147 ;  bronchial 
glands  affected,  360 ;  haemorrhages 
and  lymphatic  glandular  affections, 
381 ;  mesenteric,  enlarged,  469  ;  Na- 
bothian  follicles,  573 

Globular  si)uta,  366 

Globulin  in  urine,  see  Serum-globulin 

Globus  hystericus,  244,  318,  435 

Glossitis,  424 

Glosso  -  labio  -  laryngeal  paralysis,  30, 
199,  200 

Glossopharyngeal  nerve,  187,  199 

Glossoplegia,  203 

Glottis,  spasm  of,  237,  250,  351,  359 ; 
irritation  and  sjmsm  of,  from  laryn- 
geal irritation,  foreign  bodies,  etc., 
355,  359,  360,  409,  410,  413;  oedema 
of,  409  ;  closure  of  from  paralysis  of 
abductors,  411 

Gluteal  reflex,  213 

Glycosuria,  see  Sugar  in  urine,  488 

Glycuronic  acid  in  urine,  488,  493 

Gmelin's  test  for  bile,  535 

Goitre,  exophthalmic,  153,  and  insan- 
ity, 324 

Gonococcus,  524 

Gonorrhoea,  in  case-taking,  53 ;  rheu- 
matism in,  140;  gonorrhoeal  syno- 
vitis, 140 ;  pyaemia  in,  140 ;  pain  in 
micturition,  543 

"Goose-skin,"  23,  194 

Gout,  cachexia  in,  20 ;  group  of  allied 
diseases,  58  ;  affection  of  joints,  140; 
heredity  and  habits,  influence  of,  141; 
lead,  influence  of,  141 ;  uric  acid  in 
blood,  test  for,  141 ;  chronic  gout, 
142  ;  a  cause  of  insanity,  323 

Gouty  habit,  physiognomy  of,  16 

Gowers  (Dr.),  on  associated  movements 
of  the  eyelids  and  eyeballs,  154  ;  on 
nerves  of  taste,  187;  on  the  superficial 
reflexes  and  their  indications,  212 ; 
on  diagnosis  of  epileptic  and  hysteroid 
fits,  245 ;  method  of  estimating 
haemoglobin  in  blood,  383 

Graefe's  symptom,  153 
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Grandeur,    delusions    of,    in    general 

paralysis,  325 
Grand  mat,  240 
Granular  pharyngitis,   395  ;    granular 

tube-casts  (Fig.  76,  6),  518;  granular 

corpuscles  in  urine,  523 
Gravel  in  urine,  487,  527,  et  seq.  ;  pain 

from,  542 
Graves  (Dr.),  on  myoidema,  12;  Graves's 

disease,  see  Exophthalmic  goitre 
Grimaces   in    chorea,  253  (see  also  p. 

248) 
Grinding  the  teeth,  450 
Grove's  Battery,  276,  278 
"Growing  pains,"  139 
Growth  of  infant,  32 
Growths  in  larynx,  410 
Guaiac  test  for  blood  or  haemoglobin, 

508 
Gumboil,  451 
Gums,  450  ;  swelling  of,  450 ;  spongy, 

451;  blue  and  red  line  on,   450,451; 

inflammation  of,  451 ;  sordes  on,  423, 

451 ;  white  and  black  patches,  451 
Gustatory  nerve,  187 

Habit  of  body,  18  ;  habits  of  patients,  53 

Habitus  depravatus,  18 

Hsemacytometer  (Figs.  49,  50),  384,  385 

Hatjmatemesis,  368,  432 

Hsematine,  absorption  bands  of  (Fig. 
73),  509 

Hsematinuria,  511;  see  H?emoglobinuria 

Haematoblasts  (Hayem),  389 

Haematocele,  pelvic,  577 

Hsematoma  auris  in  general  paralysis, 
327 

Haematuria,  507;  in  infants,  381;  guaiac 
test  for,  508  ;  spectroscope  test,  509 ; 
clinical  significance  of,  511 

Hsemic  murmurs,  628 

Haemoglobin,  determination  of  quan- 
tity of  blood,  383;  guaiac  test  for, 
508 ;  spectroscope  test,  509 ;  ab- 
sorption bands  of  (Fig.  73),  509 

Haemoglobinometer  (Dr.  Gowers'),  383 

Hsemoglobinuria,  510;  with  jaundice, 
459 

Haemophilia,  143,  381 

Haemoptysis,  368 ;  fallacies  as  to,  368 

Haemorrhages,  cutaneous,  102 ;  in 
small-pox,  123 ;  in  typhus,  in  skin, 
126  ;  subcutaneous,  129  ;  joint-affec- 
tions and  haemorrhages,  143 ;  in  re- 
tina, 179 ;  in  brain  as  cause  of 
hemiplegia,  231 ;  haemorrhage  a 
cause  of  vertigo,  259 ;  from  lungs, 
368 ;  section  on  haemorrhages  of 
various  kinds,  379 ;  causes  of,  380  ; 


in  whooping-cough,  360;  periosteal, 
381 ;  in  haemophilia,  381 ;  from 
hepatic,  cardiac,  and  renal  disease, 
381 ;  in  splenic  disease,  381 ;  from 
stomach,  432 ;  from  bowels,  441 ; 
from  gums,  451 ;  in  jaundice,  457- 
461 ;  by  way  of  urine,  507  ;  vicarious, 
in  amenorrhcea,  553;  from  womb, 
555,  558 

Haemorrhagic  diathesis,  380;  heredity 
in,  61 

Haemorrhoids,  bleeding  from,  381 

Hair,  hypertrophy  and  atrophy  of,  108 ; 
affections  of,  116;  greyness  in  anaes- 
thesia, 193;  greyness  in  neuralgia, 
236;  hair  in  urine  (Fig.  8Q,  c),  526 

Halliburton  (Dr.),  analysis  of  sputum, 
365;  of  pleuritic  fluids,  379;  of 
peritoneal  and  oedematous  dropsical 
fluids,  473  ;  table  of  colours  of  urine, 
483;  different  coagulating  tempera- 
tures of  albumen,  495 ;  on  testing 
for  proteids  in  urine,  503 

Hallucinations,  definition  of,  299 

Hammond's  athetosis,  210 

Hands,  waving  motions  of,  in  fever,  25; 
inversion  of,  in  convulsion,  247 ; 
swelling  of  dorsum  of,  in  infancy, 
463,247;  "spade-like,"  462 

Hardness  of  the  skin,  102 

Hay  fever  and  asthma,  355 

Head,  habitual  deviations  of,  in  diplo- 
pia, 160 ;  auscultation  and  percussion 
of,  266 ;  blows  or  falls,  as  cause  of 
loss  of  hearing,  184,  of  smell,  150, 
of  insanity,  324 

Headache,  in  fever,  94 ;  from  strain  on 
eyes,  168 ;  various  causes  of,  262, 
et  seq. ;  sick  headache,  coincident 
symptoms,  263 ;  with  vomiting  and 
giddiness,  264,  428  ;  from  exhaustion 
and  impure  air,  264 ;  from  renal  dis- 
ease and  other  toxic  causes,  264 ; 
from  structural  disease  of  brain,  265 ; 
from  sunstroke,  265 ;  epistaxis  in, 
380;  from  menstrual  disorders,  264, 
563 

Hearing,  in  case-taking,  47 ;  test  of, 
181 ;  formulae  for  tests,  181 ;  centre 
for  in  brain,  186 

Heart,  disease  of,  physiognomy  of,  27, 
28,  allied  to  chorea,  254,  cause  of 
paralysis,  251 ;  palpitation  of,  337, 
346,  434,  435;  dyspnoea  from  heart 
disease,  344;  irregularity  of  action, 
348,  349 ;  pain  in  cardiac  region, 
340,  350;  lividity  in  disease  of. 
351;  haemoptysis  in  disease 
of,      369,       370;       Cheyne-Stokes 
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respiration  in  heart  disease,  352; 
congenital  defects  causing  lividity, 
352 ;  sounds  of,  in  foetus,  564 ;  re- 
sonance of  heart's  sounds  from  dis- 
ease of  lung,  602 ;  physical  examin- 
ation, 602 ;  normal  heart,  602 ;  per- 
cussion of,  604 ;  normal  percussion 
(Fig.  102),  606 ;  changes  in  apex- 
beat,  607 ;  pulsations  other  than 
apex-beat,  608 ;  pulsation  in  vessels 
of  neck,  609 ;  changes  in  precordial 
dulness,  611 ;  increased  dulness  from 
hypertrophy  (Fig.  103),  610,  from 
pericardial  effusion  (Fig.  104),  611 ; 
tremor  or  thrill  with  action,  614 ; 
displacement  to  right  and  left  (Figs. 
105,  106),  612,  613 ;  displacement  in 
emphysema  (Fig.  157),  664 ;  sounds 
of  heart,  615 ;  phenomena  in  a  car- 
diac revolution  (Fig.  107),  619 ; 
sounds  altered  in  character,  616 ; 
echo  of,  617,  623 ;  reduplication  of 
sounds,  617 ;  cardiac  murmurs,  618, 
630.  See  Sphygmograph  and  Cardio- 
graph, 633,  650 

Heartburn,  428 

Heat  of  body,  increase  of,  64  ;  see  also 
Temperature ;  unequal  distribution 
of  heat,  94 ;  sense  of,  189 

Hebephrenia,  318 

Hebra's  classification  of  skin  diseases, 
108 

Hectic  fever,  23 ;  diurnal  range  of, 
temperature  (diagrams),  70,  71;  in- 
verted type,  67 

''  Hedge-hog  crystals  "  (Fig.  88),  529 

Height,  relation  to  weight,  Robertson 
on,  5;  diversities  in,  6  (tables),  6, 
35 ;  diversities  according  to  age 
(tables),  36,  37,  38  ;  increase  in  in- 
fancy, 32  (tables),  39 

Heller's  test,  for  albumen  in  urine,  496; 
for  blood  in  urine,  510 

Hemeralopia,  177 

Hemiachromatopsia,  176 

Hemialbumose  in  urine,  502 

Hemiansesthesia,  192 ;  hemiopia  in, 
175 ;  colour  blindness  in,  176 ;  with 
anosmia,  151 ;  in  hystero-epilepsy, 
247  ;  with  and  without  paralysis,  205 

Hemianopsia,  Hemianopia,  or  Hemiopia, 
175 ;  varieties  of,  175 ;  combined 
with  hemiansesthesia,  175 ;  in  hemi- 
crania  (migraine),  175 ;  localisation 
of  lesion  in,  176  ;  and  word-blindness, 
175  225 

Hemi-chorea,  209,  253 

Hemicrania,  see  Migraine 

Hemiopia,  see  Hemianopsia 


Hemiparaplegia,  202 

Hemiplegia,  gait  in,  30,  218  ;  definition 
of,  202;  alternate,  202;  epileptic,  209; 
in  chorea,  209 ;  bedsores  in,  208 ; 
unilateral  convulsions  in,  209  ;  post- 
hemiplegic chorea,  210;  shaking  of 
IDaralysed  limbs  in,  210  ;  reflex  move- 
ments of  arm  in,  212;  connection 
with  aphasia,  226;  clinical  signifi- 
cance of,  230 ;  causes  of,  231 ;  and 
paraplegia  combined,  231 ;  in  preg- 
nancy and  puerperal  state,  232 ; 
double,  with  spasm,  232;  electrical 
reactions,  295 

Hereditary  transmission  of  disease,  in- 
fluence of  both  parents,  60  ;  sex  in, 
with  examples,  59, 60, 61, 62;  influence 
of  consanguineous  marriages  in,  60 ; 
atavism  in,  with  example,  61,  62  ; 
hereditary  ataxy,  58 ;  see  also  Family 
history 

Herpes,  104,  108 ;  herpes  zoster  and 
neuralgia,  236  ;  herpes  iris,  108 

Heterophoria,  162 

Hetero-albumose  in  urine,  502 

Hiccup,  435 

'^Hide-bound,"  464 

Hip- joint  disease,  effect  on  walking, 
220  ;  diagnosis  of  from  infantile  para- 
lysis, 220 

Hippocrates,  on  acute  collapse  {Facies 
Hippocratica),  17  ;  on  Carphologia  in 
fevers,  25;  Hippocraticsuccussion,  599 

History,  personal,  49 ;  of  illness,  46, 
49 ;  of  previous  health,  46,  52 ; 
social,  46,  53  ;  of  habits,  53  ;  of  occu- 
pations, 53 ;  of  health  in  children, 
50  ;  family  history,  46,  55 

Histrionic  spasm,  248 

Hoarseness,  360,362  ;  an  indication  for 
laryngoscopy,  406 

"Hob-nail"  liver,  470 

Hodgkin's  disease,  135 

Homicidal  insanity,  316 

Homonymous  diplopia,  157 

Hooklets  from  hydatids,  in  fluids  (Fig. 
70),  474  ;  in  sputum,  377  ;  in  pleuritic 
effusions,  379 

Hooping  cough,   see  Whooping  cough 

Horner's  muscle,  paralysis  of,  154 

Horripilation,  23,  194 

Horsley  (Mr.  Victor)  on  localising  con- 
volutions, 267 

Humming-top  sound  in  veins,  630 

Hurrying,  cause  of  dyspnoea,  346 

Hutchinson  (Mr.  Jonathan),  on  temper- 
ament and  diathesis,  2,  12;  on  notched 
teeth  in  hereditary  syphilis,  449 

Hyaline  tube-casts  (Fig.  75),  517 
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Hydatids,  in  spit,  367,  377  ;  in  pleural 
fluids,  379  ;  vomited,  432;  in  motions, 
444 ;  fluid  removed  from  cysts,  473, 
microscopic  examination  of  (Fig.  70), 
474 ;  fremitus  in  percussing  liver,  667, 
677 

Hydraemia,  384 

Hydrencephaloid,  241 ;  sleepiness  in, 
262 

Hydrocephalic  idiot,  32 

Hydrocephalus,  241 ;  affections  of  skull 
in,  143  ;  sleepiness  in,  262 

Hydrochinon  in  urine,  483 

Hydrochloric  acid  in  stomach  and 
vomited  matter,  432 ;  test  for,  433 

Hydrometer  for  urine,  479 

Hydronephrosis,  fluid  from,  473 ;  urine 
from,  480 ;  renal  tumour,  671 

Hydro-peritoneum,  464 

Hydrophobia,  250 

Hydro-pneumo-thorax,  590,  599 

Hydrorrhoea  gravidarum,  559 

Hydro-salpinx,  578 

Hyoscyamus,  cause  of  spectral  illusions, 
256 

Hyperacusis,  184 

Hypersesthesia,  193,194,109;  in  menin- 
gitis, 206,  265 

Hyperalgesia,  194 

Hyper-dicrotism  in  pulse,  641 

Hypergeusia,  188 

Hyperidrosis,  108 

Hyper-involution  of  uterus,  569 

Hypermetropia,  172,  173 ;  associated 
with  squint,  155;  manifest  and  latent, 
173  ;  cause  of  strain  on  eyes,  169 

Hyperosmia,  162 

Hyper-pyrexia,  Q8,  69  ;  in  rheumatism  ; 
139  ;  in  chorea,  254 

Hypertrophy  of  heart  (Fig.  103),  610  ; 
sounds  in,  616 

Hypertrophy  and  atrophy,  9 ;  apparent 
hypertrophy  of  muscles,  206 

Hypobromite  of  sodium  for  urea  analy- 
sis, 539 

Hypochlorite  of  sodium  process  for 
urea  analysis,  539 

Hypochondriac  regions,  their  situation 
and  contents,  654,  655 ;  tumours  in, 
678 

Hypochondriasis,  806 

Hypogastric  region  and  contents,  654, 
655  ;  tumours  in,  678 

Hypoglossal  nerve,  200 

Hysteria,  anaesthesia  in,  192 ;  fits  in, 
with  swooning,  238 ;  convulsive  fits, 
240 ;  hysterical  paraplegia,  232  ;  elec- 
trical reactions  in,  295 ;  hysterical 
tits,  244  ;  simulated  by  cerebral  affec- 


tions, 245  ;  hysterical  mania,  318  ; 
dyspncea  in,  356 ;  aphonia  in,  411 ; 
flatulence  in,  435 
Hystero-epilepsy,  240,  246;  crucifixion 
attitude  in  (Fig.  35),  246 ;  Charcot 
on,  247 ;  various  sensory  disturbances 
in,  247 

Ichthyosis,  106,  108 

Icterus,  see  Jaundice,  453 

Idiocy,  physiognomy  of,  32 ;  section  on 
idiocy,  329  ;  hereditary,  333 

Iliac  regions,  situation  and  contents, 
654,  655 ;  tumours  in,  678 

Illusions,  in  delirium,  256;  from  hyoscy- 
amus, 256  ;  definition  of,  299 

Images,    "false  images,"  see  Diplopia 

Imbecility,  309 

Impetigo,  105,  108,  112 

Impotence,  546 

Impulsive  insanity,  315 

Incontinence  of  urine,  227-230;  with 
retention,  229 

Incubation  of  infectious  fevers,  121 

Indecency,  see  Obscenity 

Indican  in  urine,  484 

Indigestion,  see  Digestive  system 

Indigo  in  urine,  483,  486 

Indigo-carmine  test-paper  for  sugar  in 
urine,  493 

Induced  currents,  274,  280 ;  induction 
apparatus  (Figs.  37-39),  274,  280  ; 
primary,  secondary,  275 

Induration  of  cellular  tissue,  464 

Infancy,  physiognomy  of  disorders  of, 
32 ;  increase  in  stature  in,  32;  weight 
and  length  in,  according  to  age  and 
nourishment  (tabic),  36 ;  history  of 
illness  in,  50 

Infantile  paralysis,  see  Paralysis 

Infantile  uterus,  553,  572 

Infarctions,  pulmonary, causing  haemop- 
tysis, 369 

Infection  in  cutaneous  eruptions,  112 

Infiltration  of  skin,  102 

Inflammations  as  cause  of  pyrexia,  96 

Influence  machines,  272 

Influenza,  catarrh  and  cough  in,  360 

Insanity,  physiognomy  of,  31 ;  chaptei 
viii.,  on  insanity,  299;  works  of  re- 
ference on,  335  ;  chief  forms  of  in- 
sanity, 300 ;  premonitory  mental 
symptoms,  300;  insane  temperament, 
304,  322,  58  ;  relation  of  insanity  to 
bodily  disorders,  menstruation,  sexual 
organs,  pregnancy,  318;  puerperal, 
320  ;  mania,  301 ;  melancholia,  305 ; 
of  lactation,  321 ;  alcoholic  insanity, 
321 ;  syphilitic,  322  ;  epileptic,  323 ; 
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phthisical,  324;  impulsive,  315; 
homicidal  mania,  316 ;  moral,  317 ; 
partial,  308;  stuporose,  312;  circular, 
313  ;  partial  emotional  insanity,  314; 
monomania,  308 ;  general  paralysis, 
325  ;  dementia,  309  ;  senile  insanity, 
310,  311 ;  communicated  insanity, 
317  ;  idiocy,  329 ;  diagnosis  of 
delirium  from  insanity,  330;  mode 
of  examining  an  insane  person,  332  ; 
family  history,  333,  58 ;  question  of 
asylum  treatment,  334 

Insects,  larvae  of,  in  motions,  444 

Inspection,  of  chest  as  to  lungs,  583,  as 
to  heart,  602 ;  of  abdomen,  656 

Inspiration,  violence  of,  341 

Inspiratory  dyspnoea,  342 

Insufficiency  of  ocular  muscles,  162 

Intemperance,  in  case-taking,  55;  cause 
of  delirium,  256 ;  cause  of  insanij^y, 
321;  of  mania,  304  ;  of  general  para- 
lysis, 328 

Intermission  in  pulse,  641 

Internal  division  in  case-taking,  44 

Interrupted  current,  274,  275,  280 

Intestines,  physical  examination  of, 
674  ;  see  also  Bowels 

Involuntary  movements  in  paralysis, 
209 

Involution  of  uterus,  569 

Iodide  of  potassium,  rash  from,  114; 
in  distinguishing  poles  of  galvanic 
battery,  276  ;  salivation  from,  424 

Iodine  test  for  bile  pigment  in  urine, 
535 

Ireland  (Dr.),  on  idiocy,  32,  329 

Iridoplegia,  168 

Iris,  paralysis  of,  159,  161  (see  also 
Pupil);  tremulous  iris,  167 

Iritis,  152,  163 

Irregularity  of  pulse,  641 

Ischuria,  478 

Itch  insect  (Fig.  23),  110 

Itching  in  skin  diseases.  111 ;  at  anus 
and  urethra.  111 ;  in  jaundice,  112, 
457 ;  from  opium  and  arsenic,  112 

"Jacksonian  epilepsy,"  240,  247 
Jaundice  (chapter  xii.),  453  ;  works  of 
reference  on,  475 ;  tests  of,  and  states 
resembling  jaundice,  453  ;  urine  in, 
454,  535 ;  tube-casts  in  urine  of,  454, 
536 ;  stools  in,  454 ;  obstructive 
and  non-obstructive,  454;  causes 
of  obstruction  of  ducts,  455 ;  pain 
in,  455;  rigors  in,  457  ;  haemor- 
rhages, 457,  461 ;  non-obstructive 
jaundice,  causes  of,  457-460 ;  with 
haemoglobinuria       and       pernicious 


anaemia,  458;  jaundice  in  infancy,  460; 
concurrence  of  jaundice  and  dropsy, 
456,  471 ;  epidemic,  458 

Jaw,  spasm  of,  250 

Jenner  (Sir  Wm.),  on  rickets,  21 

Jerky  respiration,  595 

Johnson  (Dr.  George),  on  auto-laryngo- 
scopy,  405 ;  on  testing  for  sugar,  493 

Joints,  affections  of,  137 ;  in  locomotor 
ataxy,  138;  * 'double  joints,"  138; 
works  of  reference  on,  147 ;  pains 
with  subcutaneous  haemorrhages, 
14;^  ;  effect  on  walking  of  joint-dis- 
ease, 220 ;  in  haemorrhagic  diathesis, 
381 

Jugular  pulse,  609,  649 

"K.C.C.,"  "K.O.C.,"  "K.C.Te.,'* 
"K.D.Te."  (electrical  symbols),  292 

Ka  or  K- Kathode,  276,  292 

Katacrotic  pulse,  638 

Katatonia,  314 

Keloid,  103,  109 

Keratitis,  scrofulous,  152 

Keratosis  pilaris,  108 

Kidney,  affection  of,  in  gout,  141 ; 
headache  in  diseases  of,  264  ;  dis- 
eases of,  albuminuria  in,  505  ;  sup- 
puration in  pelvis  (pyonephrosis), 
515,  516 ;  physical  examination  of, 
670 ;  floating  or  moveable,  672  ;  see 
Urine,  Tube-casts,  etc. 

Kinaesthetic  centres,  269 

Kinks  in  coughing,  359;  "dumb-kinks," 
359 

Kl  =  Klang  (electrical  symbol),  292 

Kleptomania,  316 

Knee-jerk,  213 ;  methods  of  obtaining, 
under  various  conditions,  213,  214; 
absence  or  diminution  of,  214  ;  clini- 
cal significance,  214,  215;  increase  of, 
215 ;  knee-jerk  in  spastic  conditions, 
215  ;  in  alcoholic  paralysis,  234  ;  in 
general  paralysis,  328 

Knee-phenomenon,  see  Knee-jerk 

Kreatinin,  in  urine,  481,  488,  493 

Kyphosis,  146 

Labia,  tumours  of,  575 
Labio-glosso-larvngeal    paralysis,     30^ 

199,  200 
Laborious  breathing,  341,  343,  355 
Labour,  insanity  in,  320 
Labyrinth,  affections  of,  with  tinnitus. 

and    vertigo,    185 ;    from    syphilis, 

cerebro-spinal  meningitis,  leukaemia 

and  mumps,  184 
Lactation,  insanity  of,  321 
Lagophthalmos,  153 
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Lamp  for  laryngoscope,  401 

Larvae  of  insects  in  motions,  444 

Laryngeal  (labio-glosso)  paralysis,  30, 
199,  200 

Laryngismus  stridulus,  237,  250,  351, 
360,  362 

Laryngitis,  361,  362 

Laryngoscope,  method  of  using,  401 ; 
lamp  for,  401 ;  electric  light  for,  401; 
mirrors,  401;  laryngeal  mirror  in 
position  (Fig.  52),  403  ;  auto-laryngo- 
scopy,  various  methods,  404;  when 
to  be  used,  405  ;  works  of  reference 
on,  416 

Larynx,  nervous  disorders  of,  200 ; 
237,  250 ;  irritation  and  disease 
of,  causing  cough,  361  ;  foreign 
bodies  in,  362 ;  examination  of 
(chapter  x.),  393  ;  method  of  examin- 
ing by  laryngoscope,  401 ;  by  palpa- 
tion, 405;  appearances  normally,  405, 
(Fig.  53),  406  ;  examining  by  finger, 
405 ;  examination  of  sputum,  405 ; 
morbid  appearances,  406  ;  alterations 
in  colour,  407  ;  when  larynx  must  be 
examined,  406 ;  catarrh  of  larynx, 
acute  and  chronic,  407  ;  tuberculosis 
of,  408  ;  syphilitic  disease  of,  409 ; 
inflammation  of  cartilages,  409;  croup 
and  diphtheria,  409;  oedema  glottidis, 
409  ;  growths  in,  410;  cancer  of,  410 ; 
paralysis  of  cords,  410-413  (Figs.  55, 
56),  412  ;  laryngeal  affections  of  voice 
and  cough,  411;  aneurysmal  affections 
of,  412;  works  of  reference  on  throat, 
416 ;  movements  of  chest  wall  in 
obstructions  of,  586 

Laughing,  test  by,  in  facial  paralysis, 
197 ;  undue,  in  paralysis,  201 ;  in 
hysteria,  244 

Lead,  influences  of,  in  gout  and  renal 
disease,  141;  paralysis,  233;  influence 
of  electricity  in  lead  paralysis,  294, 
297  ;  blue  line  on  gums,  450;  a  cause 
of  insanity,  323  ;  of  colic,  439 

Leclanche  battery,  275,  278 

Leech  (Dr.),  on  case-taking,  45 

Leg,  centre  for,  in  brain,  269 

Legal's  test  for  acetone,  493 

Le  Nobel's  test  for  acetone,  493 

Lens,  crystalline,  opacities  in,  169 

Lenticular  ganglion,  affection  of,  168 ; 
see  Third  nerve,  Accommodation, 
Pupil,  etc. 

Lenticular  spots,  127 

Lentigo,  108 

Lepra,  106,  109 

Leprosy,  107 

Leptothrix  buccalis,  423;  in  sputum,377 


Letters,  slurring  of,  222;  difficulty  in 
pronouncing,  343 

Leucocytes  in  urine,  514 ;  staining  of, 
388,  514.     See  also  Blood 

Leucocythsemia,  see  Leukaemia,  386 

Leucocytosis,  386 

Leucoderma,  132 

Leucorrhoea,  discharge  in  urine,  487; 
jjhysiological,  before  and  after  men- 
struation, 558 ;  section  on  leucor- 
rhoea, 558 

Leukaemia,  glands  in,  135  ;  blood  in, 
135,  386;  splenic  and  lymphatic, 
135 ;  haemorrhages,  381.  See  also 
Spleen 

Levator  palpebrae,  paralysis  of,  154» 
161 

Lichen,  104,  108 

Liebig's  method  of  urea  analysis,  538 

Light,  flashes  of,  169 ;  intolerance  of, 
153 

"Light  weight,"  7 

Limbs,  paralysis  of,  202,  203  ;  state  of, 
in  paralysis,  206 ;  contractions  and 
shaking  of,  in  paralysis,  210;  in- 
voluntary movements  in,  209 

Lime,  carbonate  of,  in  urine,  532; 
phosphate  of  (Fig.  91),  531 ;  oxalate 
of  (Fig.  92),  531 

Limpet-shaped  crusts,  102 

Linece  albicantes,  657 

Lips,  quivering  of,  210,  326  (see  also 
Labio-glossal  paralysis);  paralysis  of, 
tested  by  labials,  222 ;  centre  for  in 
brain,  269 

Liquor  potassae,  test  for  sugar,  492  ; 
for  pus  in  urine,  513 ;  boiling  with, 
as  test  for  blood,  510 

Lithates,  see  Urates 

Lithic  acid,  see  Uric  acid 

Liver,  abscess  of,  o^Dening  into  lung, 
366 ;  acute  yellow  atrophy  of,  459 ; 
congestion  of,  causing  jaundice,  460; 
cirrhosis,  cancer,  etc.,  causing  dropsy, 
462,  469;  cirrhosis,  459,  470 ;  hob- 
nail, 470 ;  haemorrhages  from  disease 
of,  471 ;  cancer  of,  471 ;  nodulation 
of,  470,  471;  size  of,  470,  471 ;  visible 
pulsation  in,  609,  658 ;  physical  exam- 
ination of,  661 ;  dulness,  natural, 
enlarged,  diminished,  displaced,  661- 
666;  density,  smoothness,  irregular- 
ity, 666;  notch  of,  665;  gall-bladder, 
667;  local  enlargement,  666;  diminu- 
tion, 667 ;  pain  and  tenderness,  667  ; 
hydatids  of,  666-667,  676.  See  also 
Jaundice 

Lividiby,  of  face,  congenital,  352;  of 
extremities,  352 ;  of  tongue,  422  ;  in 
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Facies  Hippocratica,  17  ;  in  paralysis, 
251;  rapid  development  of,  26;  sig- 
nificance of,  in  chest  disease,  and 
occasional  absence,  27  ;  associated 
with  febrile  flush,  23,  27,  'StA  ;  in 
dyspnoea,  351 ;  of  tongue,  425 

Locality,  sense  of,  in  anaesthesia,  191 

Locomotor  ataxy,  see  Ataxy 

Lordosis,  143 

Lucae,  on  hearing  tests,  182 

Ludwig's  angina,  137 

Lumbago,  236  ;  various  causes  of,  266 

Lumbar  regions,  situation  and  con- 
tents, 654-655  ;  tumours  in,  678 ; 
lumbar  reflex,  213 

Lunatic,  mode  of  examining,  332.  See 
Insanity 

Lung,  abscess  of,  366  ;  tissue  of,  in 
sputum,  366,  374  (Fig.  48),  375; 
haemorrhage  from,  368-371 ;  physical 
examination  of  lungs,  580  ;  inspec- 
tion of  chest,  581 ;  shape  of  chest, 
581 ;  movements  of  chest  walls,  585  ; 
palpation,  586  ;  mensuration  of 
chest,  587 ;  percussion,  588  ;  auscul- 
tation, 592;  breath  sounds  and  re- 
spiratory murmur,  594 ;  rales,  597  ; 
friction,  598  ;  metallic  or  amphoric 
phenomena,  599  ;  vocal  resonance 
and  fremitus,  600 

Lupus,  107,  109 

Luschka's  tonsil  enlarged,  397.  See 
Adenoid  growths 

*' Lusty,  "7 

Lymphadenoma,  Lymphadenosis,  Lym- 
phoma, 136 

Lymphangioma,  109 

Lymphatic  glands,  see  glands 

Lymphatic  leukaemia,  135  ;  examina- 
tion of  blood  in,  386-389  (Fig.  51), 
387 

Lysis,  77;  remitting  in  enteric  fever,  78 

jjL  =  micro-millimetre,  388 

Mm.  =  millimetre 

Macewen  (Dr.),  on  pupil  in  alcoholic 

coma,  165  ;  percussion  of  skull,  268 
M'Vail     (Dr.),     tracing    of     Cheyne- 

Stokes  respiration,  354  (Fig.  46) 
Macula,  meningeal,  13 
Maculae,  102  ;  atrophicae,  108 
Magneto-electric    batteries   (Fig.    38), 

275 
Magnets  in  batteries,  274 
Mahomed,  sphygmograph,  633,  647 
Malassez's  instrument   for   numbering 

blood  corpuscles,  386 
Male  organs,  disorders  of  (chapter  xiv), 

546 


Malignant  disease,  cachexia,  20.  See 
also  Cancer 

Mammae,  changes  during  pregnancy, 
564 

Mania,  maniacal  delirium,  256  ;  epilep- 
tic, puerperal,  256,  321 ;  section  on 
varieties  of  mania,  301 ;  acute,  301 ; 
acute  delirious  mania,  304  ;  mania 
transitoria,  304 ;  chronic  mania,  305  ; 
suicidal  and  homicidal  mania,  316 ; 
hysterical  mania,  318;  mania  of  pu- 
berty, 318  ;  diagnosis  of,  from  de- 
lirium, 330 

Marechal's  test  for  bile,  535 

Marey,  sphygmograph  (Fig.  115),  634 ; 
cardiograph  (Fig.  146),  650  ;  pneumo- 
graph (Fig.  100),  588 

Margarine,  fatty  crystals,  in  vomited 
matter,  433 

Marie  Davy  element,  278 

Marriage,  in  case-taking,  55 

Martin  (Dr.  Sidney)  on  testing  for  pep- 
tones and  proteids  in  urine,  502 

Mastication,  muscles  of,  paralysis  of, 
195 

Mastoid  cells,  suppuration  in,  183 

Masturbation,  case-taking,  55  ;  state  of 
pupil  in,  166  ;  section  on,  547  ;  cause 
of  convulsions,  212 ;  in  insanity,  303, 
319 

Measles,   diagram   of  temperature   in, 
76  ;    catarrh    and    cough    in,    360 ; 
period  of  incubation,   121 ;  liability      ■ 
to  second  attack,  121 ;  rash  in,  124         I 

Meatus    urinarius,    pain    in,    542-543 ;     ^ 
discharges  from,  548 

Meckel's  ganglion,  196,  197  j 

Medicines,  as  causing  cutaneous  erup- 
tions, 114  ;  as  causing  salivation, 
424  ;  causing  odours  from  patients, 
151,  425  ;  causing  black  stools,  441 ; 
colouring  urine,  483,  486,  536 

Mediocanellata,  see  Taenia,  443 

Medulla  oblongata,  affection  of,  199 

Melaena,  441 

Melanaemia,  389 

Melanin  in  urine,  483 

Melancholia,  section  on  various  forms, 
305;'simple,  or  affective,  305;  during 
lactation,  321  ;  melancholy,  305 ; 
hypochondriasis,  306  ;  acute  melan- 
cholia, 306  ;  religious,  307  ;  delu- 
sional, 307  ;  melancholy  with  stupor, 
or  melancholia  attonita,  307 

Membranous  shreds  in  croup  and  diph- 
theria, 366 

Meniere's  disease,  185 

Meningeal  macula,  13 

Meninsritis,    tubercular,    fall    of    tem- 
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perature  in  (diagram),  88  ;  hyper- 
sesthesia  in,  206  ;  cause  of  pain  in 
back  and  neck,  265 ;  Cheyne-Stokes 
respiration  in,  353  ;  constipation  in, 
445  ;  diagnosis  from  mania,  331 
Menopause,  558  ;  insanity  at,  319 
Menorrhagia,  555 

Menses,  see  Menstruation,  550,  et  scq. ; 
emansio  mensium,  552  ;  suppressio 
mensium,  554  ;  menstrual  molimen, 
553  ;  cessation  of,  558 
Menstruation,  disorders  of,  in  insanity, 
303,  319 ;  close  of,  and  insanity,  319 ; 
^'vicarious"  (by  lungs),  370;  normal 
and  abnormal,  550-558  ;  strain  of,  on 
development  of  patient,  553 ;  ex- 
cessive, 555  ;  painful,  556  ;  cessation 
of,  558;  suppression  in  pregnancy, 
564 
Mensuration,  in  examining  chest,  587  ; 

of  abdomen,  659 
Mentagra,  see  Sycosis 
Mercurial  tremors,  211 ;  salivation,  424, 

450 
Mercuric  iodide  test  for  albumen,  500 
Mesenteric  disease  causing  dropsy,  469; 

large  glands  felt  in,  469 
Mesmeric  trance,  251 
Metalbumen,  475 

Metallic   phenomena   in   auscultation, 
599 ;  tinklingj  599  ;  echo  of  heart's 
sounds,  617 
Methsemoglobin,  in  urine,  483,  510 
Metrorrhagia,  555 ;  at  change  of  life, 

558  ;  in  cancer,  556 
Microbes,  in  sputum,  372,  377;  in  blood, 
390 ;    in  mouth,   420 ;    in    vomited 
matter,  433  ;    in  carious  teeth,   449, 
423  ;  in  motions,  444 ;  in  urine,  523, 
524 
Microcephalic  idiot,  32 
Micrococci,  in  sputum,  377 ;  in  urine, 
523 ;    micrococcus   ureae,    523.      See 
also  Microbes 
Microcytes  in  blood,  389 
Micrometer,   for   counting   blood  cor- 
puscles, 384 
Microsporon  Audouini,  117t 
Microsporon  Furfur  (Fig.  29),  131 
Micturition,    frequency  and    pain    in, 
541 ;  pain  in,  from  uterine  disorder, 
561 
Migraine,    263,  428 ;    hemianopsia  in, 

175 
Miliaria,    104,    108;    miliary  vesicles, 

128 
Milium,  108 

Milk-teeth,  formula,  447 
Mirror-writing,  225 


Miscarriages,  in  case-taking,  52,  55,  56 

Mitral  murmur,  area  of,  624 

Mitral  stenosis  and  regurgitation,  619- 
r)21  ;  pulse  tracings,  648 ;  cardio- 
graphic  tracing,  653 

Mollities  ossium,  146 

Molluscum,  107,  108 

Monocrotic  pulse,  641  (Fig.  128) 

Monomania,  308 

Monophobia,  315 

Monoplegia,  202,  232;  forms  of,  232 

Moore's  test  for  sugar,  492 

Moral  perversity  in  mania  of  j)uberty, 
318  ;  from  alcohol,  322 ;  moral  in- 
sanity, 317 

Morbilli,  see  Measles 

"  Morbus  Cseruleus,"  352 

Morell  Mackenzie  (Sir),  lamp  for  laryn- 
goscope, 401 

Morphoea,  103,  108 

Motes,  169 

Motions  from  bowels,  frequency  of,  436  ; 
consistency,  436,  440 ;  undigested, 
441 ;  curdy,  441 ;  force  and  straining 
in  expulsion,  440,  437;  passed  in  bed, 
437 ;  appearances  of,  440 ;  size  of 
faecal  masses,  440  ;  "  formed,"  440  ; 
"pea-soup,"  *' rice-water,"  etc., 
441 ;  colour  of,  441 ;  clayey 
441,  454 ;  black,  441 ;  ^  bloody, 
441 ;  green,  441 ;  mucus  in,  441; 
pus  in,  442 ;  worms  in  motions 
(figures  of  thread  worms  and  tape 
worms),  442-444;  hydatids  in,  444; 
anchylostoma  duodenale  in,  444; 
larv89  of  insects  in,  444 ;  tubercle 
bacillus,  444  ;  cholera  bacillus,  444  ; 
various  microbes,  444 ;  fatty  matter 
in,  444 ;  crystals,  444 ;  gall-stones 
in,  445;  bones,  coins,  teeth,  etc., 
445  ;  smell  of,  445 

Motor  area  in  brain,  268 

Motor  nerves,  electrical  testing  of,  282, 
288 

Motor  oculi  nerve,  testing  of,  195 

Motor    points,    electrical,    Ziemssen's 

282,  291  (Figs.  40-45),  283-288 
Mottling  in  typhus,  126 
Mould  in  urine  (Fig.  84),  525 
Mouth,    temperature    taken    in,    65 ; 

paralysis  of,  197 
Mucinoid  substances,  see  Pseudo-mucin, 

475 
Muco-purulent    sputum,    365;    muco- 

pus  in  urine,  515 
Mucous  patches  in  throat,  399 
Mucous  rales,  597 

Mucus,  in  motions,  441;  "mucus  dis- 
ease, "442;  in  urine,  484,  485 
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Muguet,  distinction  from  diphtheria, 
399 ;  parasite  of  (Fig.  57),  423 

Mulberry  rash,  126 

Mumps,  1.36  ;  a  cause  of  deafness,  184 

Murchison  (Dr.),  on  enlargements  of 
liver,  667 

Murexide  test  for  uric  acid,  528,  534 

Murmur,  see  Respiratory  murmur 

Murmurs,  cardiac,  618 ;  rhythm  of,  618  ; 
nomenclature  (note),  618 ;  presystolic, 
619-620  ;  direct  or  onward  murmurs, 
620,  621 ;  indirect  or  backward, 
621 ;  auricular-systolic  (Fig.  108), 
620 ;  ventricular-systolic  (Fig.  109), 
621  ;  ventricular-diastolic  (Fig.  110), 
622 ;  combinations  of  murmurs  (Figs. 
111-113),  622-623;  postsystolic,  pre- 
diastolic, postdiastolic,  623  ;  areas  of 
murmurs  (Fig.  114),  623-627  ;  tabular 
view  of  valvular  murmurs,  629 

Murmurs,  arterial,  628  ;  venous,  630 ; 
pericardial,  627  ;  aneurysmal,  628 ; 
anaemic,  functional,  haemic,  628 

Muscae,  fixed  and  floating,  169 

Muscles,  development  of,  in  infancy,  32 ; 
tenderness  in  rickets,  21 ;  muscular 
prostration  in  fever,  95  ;  i^ain  in,  206 ; 
painful  cramps  of,  206 ;  state  of,  in 
paralysis,  206 ;  apparently  hyper- 
trophied,  206 ;  atrophy  of,  206 ; 
examination  of  fragments,  207 ; 
methods  of  testing  i^ower  of  muscles, 
with  the  defects  and  fallacies,  207  ; 
contractions,  spasms,  and  tremors  in 
paralysis,  207 ;  involuntary  move- 
ments in  paralysis,  209 ;  fibrillar 
tremor  in,  210  ;  plastic  rigidity,  245  ; 
muscular  atrophic  paralysis,  233 ; 
action  of  electricity  on,  282,  290 ; 
localised  electrisation  of,  291 ;  for- 
mulae for  galvanic  reaction  of,  in 
health,  291,  292 ;  alterations  of  re- 
actions in  disease,  292-298  ;  different 
action  of  faradic  and  galvanic  cur- 
rent, 289,  290  ;  difference  in  response 
to  galvanic  and  faradic  currents  in 
paralysis,  293,  296,  et  seq.  ;  Erb's  re- 
action of  degeneration,  293  ;  absence 
of  response  to  electricity,  297  ;  fibres 
of,  in  urine  (Fig.  86,  ^•),  526.  See  also 
Myoidema  and  Muscular  sense 

Muscular  sense  and  sensibility,  193  ; 
electro-muscular  sensibility,  287 

Musculo-spiral  paralysis,  233 

Mussitatio,  25 

Mycelium,  119 

Myelitis,  electrical  reactions  in,  297 

Myoidema,  12 

Myopia,    172,    173;     associated    with 


squint,  155 ;  cause  of  strain  on  eyes, 

169 
Myosis,  spinal,  164 
Myotatic  irritability,  218 
Mysophobia,  315 
Myxoedema,  103,   462;  insanity  with,       \ 

324 

Nabothian  follicles,  573 

Naevus,  pigmentosus,  108 ;  vasculosus, 
109 

Nails,  affections  of,  curving,  white 
marks,  shedding  of,  133 ;  parasites 
in,  134 ;  atrophy  of,  108,  133,  193  ; 
hypertrophy  of,  108 

Narcotics,  as  cause  of  coma,  252 

Nares,  fluids  from,  causing  cough,  361 ; 
polypi  in,  and  other  diseases  causing 
asthma,  355 ;  bleeding  from,  380 ; 
examination  of  (chap,  x.),  410;  use 
of  cocaine,  414;  method  of  examin- 
ing by  anterior  and  posterior  rhinos- 
copy, 414-416 

Nasal  obstruction,  and  Nasal  breathing, 
343 

Naso-pharynx,  growths  in,  343  ;  secre- 
tions from,  causing  cough,  361 ;  exam- 
ination of  by  rhinoscopy,  415 

Naunyn,  on  cardiac  murmurs,  624 

Neck,  spasm  of  muscles,  199,  248  ;  con-        j 
vulsive  twitchings  of,  249  ;  wry-neck,        1 
249 ;  fixity  of  muscles  in   atlantoid 
disease,  249  ;  retraction  and  pain  in, 
265 

Neck,  pulsation  in  vessels,  609  ;  retrac- 
tion in  veins  during  cardiac  diastole, 
611 ;  murmur  in  veins  of,  630 

Necrosis,  144  ;  "necrosial  fever,"  145         ■ 

Negative  pole  in  galvanic  battery,  how       " 
distinguished,  276 

Nerves,  cranial,  testing  of  (chapter  v.), 
149,  195;   first,   195  (149);    second, 

195  (172)  ;  third,  195  (154-168)  ; 
fourth,  195  (1 58-160)  ;^/^;i,  195  (186) ; 
sixth,  196  (154-162) ;  seventh— facial, 

196  (186),  296 ;  seventh — auditory,  ^ 
199,  181 ;  eighth---glosso-pharyngeal^ 
199,  187  ;  eighth  —spinal  accessory, 
199  ;  eighth— pnenmog  a  stymie,  200 ; 
ninth,200 ;  nerves  of  sensation, testing 
of  (electricity),  286 ;  motor  nerves, 
testing  of,  288;  reduction  of  mus- 
cular response  on  electrical  stimula- 
tion, 293 ;  nutrition  of,  how  tested, 
294 ;  electrical  reactions  in  lesions 
of  facial,  in  ear  disease  and  in  cere- 
bral lesions,  295,  296 

Nervous  deafness,  181 

Nervous  diseases,  physiognomy  of,  29  ; 
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group  of  allied  diseases,  58 ;  albumin- 
uria in,  505 

Nervous  system,  in  case-taking,  47 ; 
symiDtoms  of  disorder  in  (chap,  vi.), 
202  ;  works  of  reference  on,  200,  270  ; 
nervous  dyspnoea,  353;  organs  of 
special  sense,  149;  cranial  nerves, 
195  ;  paralysis,  202  ;  neuralgia,  234  ; 
fits,  237 ;  twitchings,  253 ;  delirium, 
254 ;  vertigo,  257  ;  sleep,  259  ;  head- 
ache, 262;  pain  in  back,  265;  cen- 
tral nervous  system,  electrical  explor- 
ation of,  284 ;  insanity,  299 

Nettle-rash,  see  Urticaria 

Nettleship's  pupillometer  (Fig.  30), 
165 

Neuralgia,  in  skin  diseases.  111  ;  with 
paralysis,  193  ;  with  anaesthesia,  193, 
205;  in  ataxy,  206  ;  pains  in  infantile 
paralysis,  206  ;  section  on  neuralgia, 
234;  visceral,  235;  reflex  pains  simu- 
lating, 235 ;  general  state  in,  235 ; 
precautions  in  diagnosis  of,  236 ; 
influence  of,  on  bloodvessels  and  on 
nutrition,  236 ;  with  herpes  zoster, 
236 ;  tonic  spasm  and  twitchings  in, 
236,  248;  in  Bright's  disease,  236; 
from  caries  of  teeth,  449 

Neuritis,  235 ;  ascendens,  232  ;  optic, 
178  ;  colour  blindness  in  optic 
neuritis,  176 ;  optic  neuritis  de- 
scendens,  180 

Neuroma,  109,  235 

Nictitation,  170 

Night-blindness,  177 

Nightmare,  261 

Night-terrors,  261 

Night-walking,  262 

Ninth  nerve,  200 

Nipples,  see  Mammce 

Nitrate  of  silver,  discoloration  from, 
116,  130 

Nitrate  of  urea,  498 

Nitric  acid  test  for  albumen,  496; 
quantitative,  501 

Nitrogenous  principles  in  urine,  estima- 
tion of,  537 

Nodding  convulsions,  see  Eclampsia 
nutans 

Nodding,  in  shaking  palsy,  210;  nod- 
ding convulsions,  211,  249 

Nodosity  of  joints,  137 

Noises  in  ear,  184 

Noma,  450 

Nose,  in  case-taking,  47 ;  examination 
of,  149 ;  running  from,  152 ;  foetor 
from,  151 ;  works  of  reference  on, 
201  ;  picking  of.  111,  380  ;  action  of 
dilator  narium,    in   dyspnoea,    342 ; 


bleeding  from,  380;  bleeding  in 
whooping  cough  and  other  diseases, 
360,  380 

Nuck,  canal  of,  575 

Nuclear  paralysis  of  cranial  nerves,  161, 
162,  196,  297 

Numbness,  194 

Nummular  sputa,  366 

Nutrition,  indications  of,  from  electri- 
cal reactions,  294 

Nyctalopia,  177 

Nycturia,  229 

Kylander's  reagent  (Bismuth  test  for 
sugar),  492 

Nymphomania.  319 

Nystagmus,  170 

O  =  (Effnung,  opening  of  circuit  (elec- 
tricity), 292 

Obesity,  9 

Objective  symptoms,  43,  149 

Oblique  muscles  of  eye,  158,  159 

Obliquity  in  objects  seen,  157,  159 

Obscenity  in  insanity,  303,  320,  325 

Obsession  dentaire,  315 

Occupations  predisposing  to  disease, 
in  case-taking,  53 

Ocular  muscles,  paralysis  of,  154,  168 : 
recurring  paralysis,  161 ;  insufficiency 
of,  162 ;  functions  of  (table),  158 ; 
results  of  paralysis  (table),  158 ; 
positions  of  the  head  in  paralysis, 
160  ;  clinical  significance  of,  160 ; 
erroneous  projection  of  objects  in, 
163;  monocular  vertigo  in,  163  ;  con- 
vulsive movements,  170 ;  asthenopia, 
1 68  ;  paralysis  in  syphilitic  insanitv, 
322 

Ocular  vertigo,  163 

QEdema,  of  glottis,  409  (see  also 
Catarrh  of  larynx,  407) ;  section  on 
oedema,  461 ;  of  feet,  462  ;  of  upper 
part  of  body,  463 ;  localised  oedema, 
463 ;  of  hands  and  feet  in  infants, 
217,  463 ;  oedema  of  new-born  chil- 
dren, 464 ;  analysis  of  oedema  fluid, 
473 

CEsophagus,  spasms  of,  250 ;  stricture^ 
of,  430 ;  oesophageal  vomiting,  430 

Ohm's  law,  277 

Oidium  albicans  (Fig.  57),  423;  in 
sputum,  377 

Oil  in  motions,  444  ;  in  tube-casts  (Fig. 
77,  a),  519 ;  globules  in  urine  (Fig. 
86,  e),  526 

Oinomania,  321 

Olfactory  nerve,  149-151,  195 ;  electri- 
cal stimulation  of,  150 

Oligaemia,  383 
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Oligocythsemia,  383 

Oliguria,  478 

Oliver  (Dr.),  method  of  finding  sp.  gr. 
of  urine,  480 ;  tests  for  sugar,  493 ; 
for  albumen,  500,  501 ;  biliary  acids, 
536 

Onward  cardiac  murmurs,  620,  621 

Onychia,  134 

Opacity  of  cornea,  152 

Opaque  granulartube-casts,  518  (Fig.  76) 

Ophthalmoplegia  externa  and  interna, 
168 

Ophthalmoscopic  examination  of  eye, 
177  ;  significance  of  appearance  in 
diagnosis,  179 

Opisthotonos,  approach  to  this  in 
infantile  spasms,  248  ;  character  of, 
250 

Opium,  rash,  115  ;  influence  on  pupils, 
1 65  ;  extreme  effect  in  renal  disease 
in  causing  coma,  152,  262 ;  a  cause  of 
insanity,  323 

Optical  defects  of  eye,  172 

Optic-nerve,  field  of,  and  vision  in 
affections  of,  174  ;  ophthalmoscopic 
examination,  177,  et  seq.  ;  testing  of, 
195;  atrophy  in  general  paralysis,  327 

Orbicularis  palpebrarum,  197 

Oral  breathing,  343 

Organic  dementia,  347 

Organisms,  living  in  blood,  390 

Orthophoria,  162 

Orthopnoea,  27,  345 

Os  uteri,  see  Uterus 

Ostitis,  144 

Otorrhoea,  183 

Ovaries,  anaesthesia  from  irritation 
of,  192 ;  headache  from  ovarian 
irritation,  264 ;  hypersesthesia  of, 
247  ;  disease  of,  a  cause  of  insanity, 
319 ;  dropsy  of,  physical  signs 
from  percussion,  etc.  (Fig.  69),  467, 
675 ;  fluid  removed  from  ovarian 
cysts,  474 ;  from  parovarian  cysts, 
474  ;  pear-shaped  cells  in  fluid  from 
malignant  disease,  475  ;  absence  of, 
causing  amenorrhoea,  553  ;  pains  in 
dysmenorrhoea,  557  ;  examination 
of,  from  vagina  or  rectum,  574 ; 
pelvic  ovarian  tumours,  574,  577 ; 
tumours  and  cysts,  675 

Overweight  as  indicating  diathesis,  10 

Oxalates  in  urinary  sediments,  487,  531 
(Fig.  92),  531,  533 

Oxaluria,  531 

Oxygenation  of  blood,  how  intercepted 
in  disease,  26 

Oxyurides  vermiculares  (Figs.  59,  60), 
442 


Oza3na,  151 

Ozonic  ether  with  guaiac,  test  for  blood 
in  urine,  508 

Pacini's  fluid  for  preserving  blood 
corpuscles,  388 

Pain  ;  in  heart  disease,  28  ;  nocturnal 
pains  in  bones,  145  ;  loss  of  sense  of 
pain  with  preservation  of  tactile  sense, 
189;  and  numbness  in  same  parts, 
194 ;  and  paralysis  in  same  parts, 
205 ;  muscular,  206 ;  electric  or  tooth- 
ache-like in  ataxy,  206 ;  in  limbs 
from  spinal  meningitis,  232 ;  thoracic 
pain,  338,  349,  350  ;  in  left  arm,  350 ; 
abdominal  and  in  bowels,  etc.,  437  ; 
from  gall-stones,  456;  in  micturi- 
tion, 541 ;  in  pelvic  region,  560 ;  in 
back,  see  Menstruation,  Dysmenor- 
rhoea, etc.  J 

Pair,  galvanic,  273  ^ 

Palate,  paralysis  of,  196,  197;  nasal 
tone  from  paralysis  of,  222  ;  arched, 
in  idiocy,  32,  329 ;  catarrh  of,  395 ; 
diphtheritic  affection,  398;  destruc- 
tion of  in  syphilis,  399 

Pallor,  of  complexion,  in  anaemia,  14  j 
in  renal  dropsy,  461 ;  of  tongue,  425 

Palpation,    in  examining  larynx,  405, 
lungs,  586,  heart,  603,  604,  abdomen,       J 
658  I 

Palpebra,  paralysis  of  elevator  of,  154, 
161,  of  orbicularis,  153,  197 ;  convul- 
sive movements  of,  170 

Palpitation  of  heart,  section  on,  338 ; 
347 ;  sense  of  palpitation  in  epigas- 
trium, 347;  various  causes  of  palpita- 
tion, 348  ;  in  uterine  affections,  562 

Palsy,  see  Paralysis 

Pancreas,  examination  of,  672  ;  disease 
of,  causing  salivation,  424,  and  fatty 
motions,  444 

Pantomimic  expression,  loss  of  in 
aphasia,  224 

Papilla  optic,  see  Optic  nerve 

Papillae  of  tongue  elongated,  421 ; 
causing  furred  tongue,  422  ;  circum- 
vallate  enlarged,  424 

Papula,  101,  104 

Para-anaesthesia,  205 

Paracentesis,  analysis  of  fluids  removed 
from  chest,  379,  from  abdomen,  473 
See  also  Tapping 

Paracusis  Willisii,  184 

Paradoxical  pulse,  643 

Paraesthesia,  194 

Parageusia,  188 

Paraglobulin  in  urine,  501.  See  Serum- 
globulin 
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Paralbumen  in  ovarian  fluids,  474,  475 
Paraldehyde,  smell  of,  in  breath,  425 
Paralysis,  physiognomy  of,  29  ;  spastic, 
30,  218  ;  iDaralysis  of  ocular  muscles, 
154  ;  of  cranial  nerves,  195  (see  also 
Nuclear  paralysis)  ;  investigation  of 
paralysis,  202;  distribution  of  para- 
lysis, 202  ;  "crossed  "  paralysis,  202 ; 
of  special  limbs,  muscles,  nerves,  or 
functions,  203;  state  of  intelligence 
and  emotions  in  paralysis,  204 ;  pro- 
dromata  and  warnings  of  paralysis, 
204 ;  sensations  of  the  skin  in  para- 
lysis, 205 ;  pain  and  paralysis,  205 ; 
rheumatic,  206  ;  state  of  muscles  and 
limbs  in  paralysis,  206 ;  trophic 
lesions  in,  208  ;  lowered  temperature 
and  rapid  wasting  in,  208,  233 ;  bed 
sores  in,  208 ;  secondary  fever  from 
bed  sores,  209 ;  involuntary  move- 
ments in  paralysis,  209 ;  paralysis 
after  epilepsy,  209 ;  choreic  move- 
ments and  shaking  in,  210 ;  reflex 
actions  in,  209,  211 ;  shaking  palsy, 
paralysis  agitans,  210 ;  walking 
affected  in  paralysis,  30,  218-221; 
scrivener's  palsy  or  writer's  cramp, 
227  ;  of  bladder  and  rectum,  227 ; 
of  sphincters,  227  ;  clinical  signifi- 
cance of  paralysis,  230  ;  diphtheritic, 
168,  215,  234  ;  of  extensors  of  arms, 
233  ;  lead  paralysis,  233 ;  affection 
or  escape  of  supinator  longus,  233 ; 
wasting  palsy,  233 ;  traumatic  para- 
lysis, 233  ;  alcoholic  paralysis,  233 ; 
mental  disorders  in  alcoholic  para- 
lysis, 234 ;  paralysis  after  fevers, 
234 ;  delusions  in  paralysis,  234 ; 
sudden  paralysis,  250 ;  conjugate 
deviation  of  eyes  in  sudden  paralysis, 
171,  172  ;  tests  by  electricity,  294- 
298 ;  paralysis  of  vocal  cords,  410 ; 
Facial  Paralysis,  single  and  double, 
30  ;  tests  of,  197  ;  electrical  reactions 
in,  296  ;  double,  198  ;  Glosso-labio- 
laryngeal  Paralysis,  30,  199  ;  In- 
fantile Paralysis,  walking  in, 
218  ;  diagnosis  from  hip-joint  disease, 
221 ;  peculiarities  of,  233 ;  knee-jerk 
in,  215 ;  electricity,  297  ;  General 
Paralysis  of  the  Insane,  30,  325  ; 
section  on  symptoms  and  diagnosis 
of,  325 ;  inflated  ideas  in,  204,  325 ; 
fibrillary  tremor  in,  210  ;  walking  in, 
30,  218-220 ;  diagnosis  from  syphil- 
itic insanity,  322  ;  from  alcoholic  in- 
sanity, 328  ;  from  monomania,  328  ; 
from  locomotor  ataxy,  328 
Parametritis,  575 

2 


Paraplegia,  gait  in,  30,  218 ;  definition 
of,  202 ;  involuntary  movements  of 
legs  in,  209 ;  alcoholic  paraplegia, 
knee-jerk  in,  215  ;  paralysis  of  bladder 
and  rectum  in,  227,  229  ;  reflex,  230  ; 
and  hemiplegia  combined,  231 ;  syph- 
ilitic disease  as  cause  of,  232 ;  causes 
of,  232 ;  hysterical  paraplegia,  232 

Parasites  of  skin,  109  ;  itch  insect  (Fig. 
23),  110 ;  infection,  113 ;  pediculus 
pubis  (Fig.  24),  113 ;  examination  of 
vegetable,  116 ;  of  hair,  117 ;  para- 
sites of  hair  (Figs.  25-28),  115,  et  seq.; 
parasite  on  tongue,  422  (see  Bacteria 
in  blood  ;  and  also  Worms,  Echino- 
cocci,  Microbes) 

Parasternal  line,  603  (foot-note) 

Paresis  (slight  paralysis),  see  Paralysis  ; 
202  ;  general  paresis  (see  Paralysis, 
General) 

Parkinson's  disease,  210 

Parotitis,  136 

Parovarian  cysts,  fluid  from,  474 

Paroxysmal  haemoglobinuria  (hsematin- 
uria),  510 

Parrot  on  syphilitic  skull,  144 

Patellar  clonus,  217 ;  tendon  reflex, 
see  Knee-jerk 

PatheticuSy  nervus,  195 

Pavy's  copper  test  solution  for  sugar, 
490 

Pear-shaped  cells  in  ovarian  cancer, 
475 

Pectoriloquy,  600 

Pediculosis,  109 

Pediculus  pubis  (Fig.  24),  113 

Peliosis,  143 

Pelvic  cellulitis,  575 ;  pelvic  symptoms, 
558  ;  pelvic  examination,  566  ;  pelvic 
inflammations,  575  ;  pelvi-j^eritonitis, 
438 

Pelvis,  symptoms  referred  to,  558;  pain, 
560 ;  examination  of,  interiorly,  566 ; 
normal  position  and  relation  of  parts, 
570;  fulness,  hardness,  etc.,  in,  576; 
differential  diagnosis  of  tumours  in, 
577-578 

Pemphigus,  105,  108 

Penis,  see  chapter  xi v.,  546 

Peptones  in  urine,  502;  tests  for,  502  ; 
significance  of,  502 

Percussion,  of  the  skull,  268 ;  dulness 
in  ascites  (Fig.  68),  465;  dulness  from 
great  distension  of  bowel,  466  ;  dul- 
ness in  ovarian  dropsy  (Fig.  69),  467; 
pulmonary,  588-592 ;  immediate  or 
direct  percussion,  589  ;  clear,  tym- 
panitic, and  dull,  590;  cracked-pot 
sound,    591 ;    significance     of     dull 
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percussion,  589-591 ;  area  of  normal 
percussion  of  heart,  liver,  and  spleen 
(Fig.  102),  606 ;  decrease  of  cardiac 
dulness,  611,  increase  of  same,  611, 
displacement,  614;  in  thoracic  aneur- 
ysm, 631;  of  abdomen,  659;  of  liver, 
661;  of  displaced  liver  (Fig.  157)  664; 
auscultatory  percussion,  660 

Pericardium,  effusion  into  (Fig.  104), 
611 ;  pericardial  murmurs,  627 

Perichondritis,  laryngeal,  409 

Perihepatitis,  a  cause  of  jaundice,  455; 
of  dropsy,  470 

Perimeter,  174 

Perimetritis,  438,  575 

Periodontitis,  451 

Periosteal  haemorrhage,  381 

Periostitis,  144 

Peripheral  neuritis,  deep  reflexes  in, 
215  ;  causing  paralysis,  234 

Peristalsis,  visible,  446,  658 

Peritoneum,  pain  and  tenderness  in, 
437,  438;  fluid  in,  464;  inflammation, 
with  effusion,  468 ;  fluids  in,  analysis 
of,  473 

Peritonitis,  437,  468 

Perityphlitis,  438 

Pernicious  anaemia,  15,  16 ;  small  red 
cells  in  blood,  389 

Perspiration,  in  fevers,  23  ;  absence  of, 
in  diabetes,  23;  in  wiry  and  corpulent 
persons,  23 

Pertussis,  359 

Petechiae,  126.  129 

Petit  mal,  240 

Petrosal  branch  of  Vidian  nerve,  197, 
198 

Pettenkofer's  test  for  biliary  acids  and 
salts,  536 

Phantom  tumour,  677 

Pharyngeal  tonsil,  enlarged,  397 

Pharynx,  paralysis  of,  200  ;  catarrh 
of,  395  ;  granular  pharyngitis,  395  ; 
syphilitic  ulcers  in,  399  ;  retro-phar- 
yngeal  abscess,  400 

Phimosis,  causing  wetting  the  bed,  229; 
causing  painful  micturition,  543 

Phlegmasia  dolens,  haemoptysis  in, 
369 

Phlegmonous  erysipelas,  129 

''Phobias,"  314-315 

Phosphates,  precipitation  of,  on  heat- 
ing urine,  fallacy  from,  496  ;  with 
pus  in  urine,  513  ;  deposits  in  urine, 
529-531,  534;  "triple  "  (Fig.  90),  530; 
phosphate  of  lime  crystals  (Fig.  91), 
531 

Photophobia,  153 

Photopsia,  169 


Phtheiriasis,  111,  113 

Phthisis,  atrophy  of,  12  ;  physiognomic 
signs  of,  13 ;  Aretaeus  on,  17 ;  heredity 
in,  61 ;  atavism  in,  61 ;  temperatures 
in  (diagrams),  70,  71 ;  collapse  of 
temperature  in  (diagram),  80  ;  super- 
vention of  meningitis  on  (diagram 
of  temperature),  88  ;  phthisical  in- 
sanity, 324 ;  bronchial  phthisis,  360 ; 
simulated  by  foreign  bodies  in 
bronchi,  363;  analysis  of  sputum, 
365;  haemoptysis  in,  370;  tubercle 
bacilli  and  lung  tissue  in  spit  of, 
372,  376  ;  of  larynx  (Fig.  54),  408 ; 
red  line  on  gums,  451 

Physical  diagnosis  or  physical  signs 
(chapter  xvi. ),  580 

Physical  examination,  of  chest  and 
abdomen  (chapter  xvi.),  580  ;  of 
lungs,  580;  of  heart,  602;  of  abdo- 
men, 654 

"Physical  signs,"  43 

Physiognomy  of  disease,  1  (see  names 
of  special  diseases  in  index) ;  refer- 
ences to  works  on,  40 

Pica,  419  (also  name  of  type  sometimes 
used  in  testing  vision) 

Picric  acid  test,  for  sugar,  492 ;  for 
albumen,  499  ;  fallacies  in,  499 ; 
quantity  of  albumen,  501 

Pigeon-breast,  582  (Fig.  96),  583 ;  from 
enlarged  tonsils,  397 

Pigmentation  of  skin,  129 

Pimples,  101 

"Pins  and  needles,"  sensation  of,  195 

Piotrowski's  reaction  (Biuret),  502 

Pitting  on  pressure  in  dropsy,  461 

Pityriasis,  101,  106  ;  pityriasis  rubra, 
101,  106,  108 ;  capitis,  121  ;  pityria- 
sis versicolor,  106,  131 

Plague,  glandular  affection  in,  137 

Plantar  reflex  in  health  and  disease, 
212  ;  compared  with  voluntary  move- 
ment, 212 ;  indication  drawn  from, 
212 

"Plastered"  tongue,  421,  422 

Plastic  rigidity,  245 

Play,  instinct  of,  33 

Plessor,  588 

Plethora,  16 

Pleura,  perforation  of,  as  cause  of 
dyspnoea,  342 ;  pleuritic  stitch,  349  ; 
examination  of  fluids  removed  by 
tapping,  378  ;  analysis  of  fluids,  379  ; 
affections  of,  giving  dulness  on  per- 
cussion, 591,  obscuring  breath- 
sounds,  595  ;  effusions,  displacing 
heart  (Fig.  106),  613 

Pleurosthotonos,  250 


i 


INDEX. 


707 


Pleximeter,  589 

Pneumo-cocci  in  sputum,  377 

Pneumo-gastric  nerve,  200 

Pneumograph  (Fig.  100),  588 

Pneumonia,  lobar  and  catarrhal,  tem- 
perature in  (diagrams),  78 ;  lobar, 
crisis  of  (diagram  of  temp.,  pulse, 
resp.),  87;  pyaemic  disease  of  joints 
in,  142  ;  analysis  of  expectoration  in, 
365 ;  rusty  sputa,  369  ;  jaundice  in, 
459.     See  also  chap.  xvi. 

Pneumo-thorax,  as  cause  of  dyspnoea, 
342 ;  displacing  heart  and  medi- 
astinum, 612 

Poikilocytosis,  389 

Poisons,  causing  jaundice,  458 

Polar  method  (electricity),  285 

Polariscope,  test  for  sugar,  493  ;  for 
estimating  quantity  of  albumen,  501 

Poles  in  galvanic  battery,  how  distin- 
guished, 276 

Polio-myelitis  anterior,  see  Infantile 
paralysis 

Politzer's  bag  for  inflating  ear,  183 ; 
on  hearing  tests,  181 

Pollution,  morbid  fear  of,  315 

Polysesthesia,  192 

Polymorphism  in  skin  diseases,  133 

Polypus,  of  nose  as  a  cause  of  asthma, 
355  ;  of  uterus,  569,  556 

Pomphi,  101 

Pompholyx,  105 

Pond's  sphygmograph  and  cardio- 
graph (Fig.  117),  636 

Pons  Varolii,  pupils  in  haemorrhage 
into,  166 ;  paralysis  from  disease  at 
level  of,  231 

Porrigo,  105 

Portal  vein,  obstruction  of,  causing 
dropsy,  470 

Portio  dura,  testing  of,  196;  double 
paralysis,  30,  198 

Positive  pole  in  galvanic  battery,  how- 
distinguished,  276 

Post-albuminuric  stage  (nephritis),  508 

Post-diastolic  and  post-systolic  mur- 
murs, 623 

Post-x)haryngeal  abscess,  490 

Potain's  melangeur.  for  diluting  blood 
(Fig.  49),  384 

Potassio-mercuric  Iodide,  as  test  for 
albumen,  500 

Pott's  disease,  147 ;  reflexes  in,  212 ; 
knee-jerk  in,  215;  ankle  clonus  in, 
217 

"  Powdered- wig  deposit  "  in  urine,  531 

Prealbuminuric  stage  (nephritis),  508 

Prediastolic  murmur,  623 

Pregnancy,  hemiplegia  in,  232;  convul- 


sions in,  242  ;  insanity  during,  320  ; 
dyspnoea  in,  356 ;  albuminuria  in, 
504 ;  leucorrhoea  during,  559  ;  dia- 
gnosis of,  563 

Presbyopia,  168,  172 

Presystolic  murmurs,  619,  620 

Priapism,  547 

Prichard  (Dr.  J.  C),  on  "Tempera- 
ment," 12 

Primary  battery  current,  273 

Primary  induced  current,  275,  280 

Proglottides  of  tape- worms  (Figs.  62, 
63),  443 

Progressive  locomotor  ataxy  and  pro- 
gressive labio-glosso-laryngeal  para- 
lysis, see  Ataxy  and  Glosso-labial 
paralysis 

Progressive  muscular  atrophy,  233, 
297  ;  loss  of  voice  in,  411 

Prolapsus  of  uterus  and  vagina,  572 

Pro-peptone  in  urine,  502 

Proteids  in  urine,  tests  for,  and  separ- 
ation, 502,  503 

Proteose,  in  urine,  503 

Protoplasm,  minute  fragments  in 
blood,  389 

"  Prune-juice  "  expectoration,  369 

Prurigo,  104,  108 ;  pruriginous  erup- 
tion, 104,  106,  111 

Pruritus,  109,  111  ;  pruritus  vulvae,  575 

Pseudo-angina,  350 

Pseudo-hypertrophic  muscular  paraly- 
sis, 206  ;  distortion  of  spine  in,  147  ; 
electrical  reactions  in,  298  ;  loss  of 
knee-jerk  in,  215  ;  rising  from  recum- 
bent posture  in,  221 

Pseudo-mucin,  475 

Pseudo-paralysis  in  infantile  syphilis, 
145 

Psoriasis,  106,  108 

Ptomaines,  causing  diarrhoea,  446 

Ptosis,  154-160 ;  apparent,  in  diplopia, 
160 

Ptyalism,  424,  450 

Puberty,  mania  of,  318  ;  period  of,  in 
girls,  553  ;  barking  cough  of,  362 

Puerile  breathing,  594,  595 

Puerperal  state,  convulsions  in,  242  ; 
albuminuria  in,  504 

Puerperal  fever  and  erysipelas,  tem- 
perature in  (Fig.  1),  69  ;  connection 
between,  129 ;  joint  affections  in 
puerperal  state,  142  ;  puerperal 
mania,  320 

Pulmonary  artery,  embolism,  and 
thrombosis  of,  26,  344,  369 ;  aneur- 
ysm of,  a  cause  of  haemoptysis,  370 ; 
visible  pulsation  in,  609 ;  area  of 
murmurs  connected  with,  626 
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Pulsation,  audible,  186 ;  visible  in 
arteries,  92;  in  epigastrium,  347,  348, 
608  ;  in  abdomen,  657  ;  from  abdom- 
inal aorta,  348,  608 ;  from  right 
ventricle,  608  ;  at  base  of  heart,  609 ; 
from  auricles  and  pulmonary  artery, 
609 ;  in  vessels  of  neck,  609 ;  in 
thorax  from  aneurysm,  614,  631 ; 
pulsating  tumour,  631,  632.  See 
also  Apex-beat 
Pulse,  works  on,  98,  680;  influence  of 
heart  and  arteries,  85  ;  frequency  of, 
85,  86  ;  pulse-rate,  86 ;  influence  of 
movement,  food  aod  stimulants  on, 
86  ;  diurnal  range  of,  86  ;  comparison 
with  temperature  (diagrams),  87,  88  ; 
slowness  of,  89  ;  strength  of,  89 ; 
ratio  to  respiration,  89 ;  effect  of 
abnormal  division  of  vessels  on,  89  ; 
different  on  two  sides,  89,  90  ;  not 
synchronous  on  two  sides,  90  ;  hard- 
ness of,  90  ;  rhythm  of,  90  ;  pulsus 
bisferiens,  92  ;  intermission  and  irre- 
gularity of,  90-92,  348,  349,  641, 
significance  of,  91,  tracings  of,  642- 
644  ;  influence  of  respiration  on  (dia- 
grams), 91,  643 ;  dicrotous,  92, 
tracing  of,  640  ;  hyper-dicrotous 
pulse,  tracing  of,  641 ;  pulse  of  un- 
filled arteries  (aortic  regurgitation), 
92 ;  thrill  in  pulse,  93  ;  healthy 
pulse  (tracing),  638  ;  aortic  regurgi- 
tation (tracing),  646,  647  ;  inequality 
on  two  sides  (tracing),  649,  650 ; 
senile,  rigid  artery  (tracing),  643 ; 
pulse  in  Bright's  disease  (tracing), 
640  ;  increased  tension,  639  ;  sense  of 
throbbing  in  j^ulses,  348  ;  katacrotic, 
638  ;  anacrotic,  638 ;  monocrotic,  642 ; 
pulsus  alternans,  bigeminus,  &  tri- 
geminus, 642,  643 ;  pulsus  para- 
doxus, 643  ;  in  aortic  stenosis,  646  ; 
mitral  disease,  647,  648;  venous 
pulse  (tracing),  648,  649 ;  capillary 
pulse,  647  ;  (see  Sphygmograph,  633) 
Pulse- wave,  parts  of  (tracing),  637 
Pupillometer,  Nettleship's  (Fig.  30)  165 
Pupils,  contracted  in  fevers,  24  ;  dilat- 
ation of,  161 ;  inequality  of,  163, 
324  ;  irregularity  of,  164  ;  variations 
in  size  of  both,  dilatation  and  con- 
traction, 164  ;  sensitiveness  to  light, 
165,  167  ;  methods  of  estimating  size 
of,    164,    165 ;    reflex   dilatation   of, 

166  ;  i)upillary  reflex,  167  ;  hemiopic 
reflex,  167 ;  rhythmical  alternations 
in  size  of,   166,   353;  oscillation  of, 

167  ;  artificial,  164 ;  contraction  of, 
during    accommodation    and     con- 


vergence, 167;  "Argyll  Robertson 
pupil"  168 

Purging,  see  Diarrhoea 

Purpura,  103,  108,  129 ;  purpura  rheu- 
matica,  143 ;  hsemorrhases  in,  370. 
380 

Purring  tremor,  614 

Pus,  in  sputum,  365 ;  profuse  expector- 
ation of,  366  ;  in  fluids  removed  by 
tapping  chest,  378;  vomited,  432; 
in  motions,  442  ;  in  the  urine,  513 ; 
pus  corpuscles  (Fig.  74),  514  ;  test  of 
pus  by  liquor  potassse,  513  ;  signifi- 
cance of  pus  in  urine,  516 

Pus-casts,  520 

Pustulae,  101,  105 ;  malignant  pustule, 
blood  in,  390 

Pyaemia,  temperature  in,  76 ;  joints 
affected,  142 ;  idiopathic,  142 ;  a 
cause  of  jaundice,  459-460 

Pyelitis,  516 

Pyonephrosis,  515,  516 ;  renal  tumour 
in,  671 

Pyo-pneumothorax,  599 

Pyo-salpinx,  578 

Pyrexia,  the  class  pyrexiae,  18 ;  general 
signs  of  pyrexia,  64,  93 ;  rise  and 
duration  of,  75,  et  seq. ;  clinical  signi- 
ficance of  pyrexia,  95 

Pyromania,  316 

Pyrosis,  428 

Pyuria,  513 ;  significance  of,  51 6 

Quartan  ague,  73 
Quickening  in  pregnancy,  566 
Quinine,   rash  from,  114  ;   a  cause  of 

tinnitus,  185  ;   precipitation  in  urine 

by  picric  acid,  499 
Quinsy,  396 
Quotidian  ague  (Fig.  7),  72 

R.D.=  reaction  of  degeneration  (elec- 
tricity), 293 

Rachialgia,  265,  563 

"Rachitic  rosary,"  145,  583 

Rales,  pulmonary,  597;  sonorous  and 
sibilant,  597  ;  bubbling  or  mucous, 
597;  crepitant,  298;  friction  rale,  598 

Ranula,  425 

Rashes,  febrile,  96,  109,  119  ;  date  of 
aj^pearance  of,  120 

Raving,  see  Delirium  and  Mania 

Raynaud's  disease,  352;  and  haemoglobin- 
uria,  511 

Reactions  (electricity),  qualitative 
changes  in,  292  ;  reaction  of  degenera- 
tion, 293 ;  partial  form  of,  293 ; 
in  lead  paralysis,  294,  298;  signifi- 
cance  of   electrical    reactions,   294 ; 
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general  theory  of,  295 ;  in  facial 
paralysis,  296;  in  infantile  paralysis, 
297 ;  in  myelitis,  297  ;  in  progressive 
muscular  atrophy,  297  ;  in  pseudo- 
hypertrophic muscular  paralysis,  298 

Eeaction  of  blood-drops,  382  ;  of  urine, 
481,  sometimes  both  acid  and  alkaline, 
481 

Recrudescence  of  fever,  80 

Kecti,  muscles  of  eye,  158,  159,  160 

Kectum,  temperature  taken  in,  66 ; 
paralysis  of,  227 ;  pains  in,  440 ; 
abscesses  opening  into,  442  ;  examin- 
ation of  pelvic  organs  per  rectum,  568 

Eecumbent  posture,  manner  of  rising 
from,  in  disease,  221 

Recurrent  laryngeal  nerve,  paralysis  of, 
412  (Figs.  55,  56),  412 

Red  blood  corpuscles,  see  Blood 

Reduplication  of  heart's  sounds,  617 

Reflex  actions  in  paralysis,  211-218, 
clinical  significance  of,  212 ;  super- 
ficial reflexes  and  indications  drawn 
from  them,  212,  213 ;  deep  reflexes 
and  clinical  significance  of  variations 
in  them,  213-218 ;  reflexes  in  arm  and 
wrist,  218 ;  reflex  paralysis,  230 ; 
reflex  actions  in  paraplegia,  232 

Regions,  anatomical,  of  chest,  580 ;  of 
abdomen,  654 

Regurgitation,  of  food,  433.  See  Aortic 
and  mitral  regurgitation 

Relapses,  effect  of,  on  temperature,  80 

Relapsing  fever,  diagram  of  tempera- 
ture in,  74;  occasional  rash  in,  119, 
127  ;  affection  of  joints  in,  140 ;  bac- 
terium in  blood,  390 

Relaxed  throat,  395 

Religious  fervour  in  insanity,  320 

"  Remittent  fever,"  diagram  of,  70 

Renal  tube-casts,  and  epithelium,  see 
Tube- casts  and  Epithelium 

Reporting  of  medical  cases,  41 

Reproductive  system,  in  case-taking, 
49  (see  chapters  xiv.  and  xv. ) 

Residence,  importance  of,  in  case-tak- 
ing, 54 

Residual  urine,  541 

Resins  in  urine  (especially  copaiba), 
causing  fallacies  in  testing  for  albu- 
men, 496,  498 

Resistance  in  electricity,  277 

Resonance  of  voice, in  auscultation,  600  ; 
of  observer's  voice,  601 ;  of  heart's 
sounds,  608 

Respiration,  physiognomy  of  various 
kinds  of,  27;  muscles  of,  involved  in 
general  paralysis,  326 ;  number  of 
respirations    per    minute,    340 ;    as 


indicative  of  dyspnoea,  340;  accel- 
erated in  febrile  and  some  non-febrile 
states,  340,  341 ;  sighing,  suspirious, 
Cheyne-Stokes  respiration,  28,  352, 
tracing  (Fig.  46),  354;  "cerebral" 
respiration  in  brain  disease  and 
fevers,  353 ;  laborious,  341,  343 ; 
movements  of,  thoracic  and  abdomi- 
nal, 585 ;  movements  of  abdomen 
and  abdominal  organs,  657 
Respiratory  murmur,  variations  in 
health,  595  ;  weakened,  595 ;  exag- 
gerated or  puerile,  595 ;  jerky, sighing, 
595;  prolonged  expiration,  596;  bron- 
chial or  tubular,  596 ;  cavernous, 
596 
Respiratory  system,  in  case-taking,  48  ; 
chapter  ix.  on  disorders  of,  337 ; 
works  of  reference  on,  391.  See  also 
chapter  xvi.,  parts  1  and  2 
Retention  of  urine,  227,  229,  541 ;  with 

incontinence,  229,  544 
Retina,   oj)hthalmoscoi3ic  examination 
of,    178;   haemorrhages,    exudations, 
etc.,  178,  179  ;  hyj^ercesthesia  of,  153  ; 
haemorrhages  in,  381 
Retinitis,  153,  179 ;  pigmentosa,  177 
Retraction,  of  one  side  of  chest,  585, 
lateral  curvature  of  the  spine  from, 
585 ;  of  abdomen,  656  ;  of  neck,  265  ; 
Retro-pharyngeal  abscess,  400 
Retroversion  and  retroflexion  of  uterus, 

diagnosis  of,  571 
Rheophore,  279 
Rheostat,  279 
Rheumatic  gout,  rheumatoid  arthritis, 

rheumatic  arthritis,  137 
Rheumatism,  diathesis  of,  21 ;    group 
of  allied  diseases,   58 ;    affection  of 
joints  in,    137 ;    acute  rheumatism, 
138 ;     chronic     rheumatism,      139 ; 
quasi-rheumatic  affections   in    scar- 
latina,     140,      142;      in     relaj^sing 
fever,  140  ;  gonorrhoeal  rheumatism, 
140  ;  simulated  by  spinal  meningitis, 
206 ;    as    cause    of    neuralgia,   236 ; 
allied  to  chorea,   254 ;   cause  of  in- 
sanity, 323 
Rhinoscieroma,  109 
Rhinoscoi^y  in  aural  disease,  183  ;  me- 
thod,   414 ;   when   called    for,    416 ; 
anterior  rhinoscopy,   414 ;   posterior 
rhinoscopy,  415  ;  use  of  cocaine,  414  ; 
works  of  reference  on,  417 
Rhonchi,  see  Rales 

Rhubarb,  colouring  of,  in  urine,  483 ; 
its    influence  on    bismuth    test  for 
sugar,  492 
Rhythm  of  pulse,  90;  of  respiration. 
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352 ;  of  respiratory  murmur,  594 ; 
of  cardiac  murmurs,  629 

"Rickets,  physiognomy  of,  21 ;  precur- 
sory symptoms,  21 ;  Jenner  on,  21 ; 
cachexy  in,  22  ;  affections  of  skull 
in,  143 ;  ends  of  bones  in,  145 ; 
"acute  rickets,"  145;  distortion  of 
long  bones  in,  145 ;  distortion  of 
spine  in,  146  ;  lateness  of  walking  in, 
21(S ;  tendency  to  convulsions  and  lar- 
yngismus stridulus,  241,  360 ;  sys- 
tolic bruit  over  fontanelle  in,  266 ; 
respirations  in,  341;  abdomen  in,  435; 
teeth  in,  447  ;  chest  in  (Fig.  97),  583 

Rigidity,  initial,  early  and  late,  in  para- 
lysis, 208  ;  plastic  rigidity,  245 

Rigors,  in  fever,  from  passage  of 
catheter,  etc.,  24,  94;  in  jaundice, 
457 

Ringworm  (see  Tinea  tricophytina), 
109,  117  ;  of  nails,  134 

Rinne's  experiment  in  ear  disease,  181 

Rise  of  temi)erature,  manner  of,  75 ; 
in  relapses,  81 

Roberts  (C),  height  and  weight  tables, 
36,  38 

Roberts  (Sir  Wm.),  on  case-taking,  45; 
on  estimation  of  sugar  by  fermenta- 
tion, 491 ;  on  estimation  of  albumen, 
by  nitric  acid,  501 ;  on  bacteria  in 
urine,  524 

Robertson  (Dr.  Wm.),  on  relative 
height  and  weight,  5,  6  ;  table  by,  35 

Rolando,  fissure  of,  its  position,  267 

Romberg's  symptom,  220 

Rosalia,  see  German  measles 

Roseola,  103 ;  exanthematica,  123  ;  see 
also  German  measles,  120,  125 

Rose-spots,  127 

Rotheln,  see  German  measles 

Round  worms,  442,  444 

Rubella,  120,  125 

Rubeola  notha,  see  German  measles  ; 
rubeola,  see  Measles,  120,  125 

Running,  cause  of  dyspnoea,  346 

Rupia,  105,  102 

Russell  and  West's  solution  of  hypo- 
bromite  of  sodium  for  urea  analysis, 
541 

Russow,  on  length  and  weight  of  chil- 
dren, 39 

Rusty  spit  of  pneumonia,  369  ;  absence 
of,  369 

S=sinister,  173,  181 
S-sensation  (electricity),  292 
S=Schliessung=closing  of  circuit  (elec- 
tricity), 292 
Saddle-back,  146 


Salaam  convulsions,  211,  249 

Salicylic  acid  rash,  115 

Saliva,  diminution  of,  causing  dry 
tongue,  424  ;  agents  increasing,  424 

Salivation,  424,  450 

Salt,  (brine)  test  for  albumen,  500 

Salter  (Dr.),  on  the  A.S.  and  V.D. 
murmur,  620 

Sand  in  urine,  see  Gravel,  Urine,  etc. 

Sanders  (Professor),  on  case-taking, 
44 

Santonine  in  urine,  483 

Santorini,  cartilages  of,  in  larynx,  406 

Sarcina,  in  sputum,  377  ;  in  vomited 
matter  (Fig.  58),  433 ;  in  urine,  caus- 
ing turbidity,  486 

Sarcoma,  109 

Saturnine  paralysis,  see  Lead 

Satyriasis,  319 

Scabies,  105,  109 ;  acarus  scabiei  (Fig. 
23),  110 

Scabs,  see  Crusts,  102 

Scales,  101 

Scanning  speech,  222 

Scapular  reflex,  213 

Scarlatina,  rise  of  temperature  in,  76  ; 
rash,  121 ;  period  of  incubation,  121 ; 
liability  to  second  attack,  121;  glands 
in,  136  ;  joints  in,  140,  142  ;  cause  of 
chorea,  254  ;  throat  in,  397  ;  tongue 
in,  423;  albuminuria  in,  504,  pre- 
albuminuric  and  post-albuminuric 
stage  of,  508 

Sclereme,  108.  464 

Scleroderma,  103,  108 

Sclerosis,  cerebro-spinal,  nystagmus  in, 
171,  211 ;  mental  state  in,  204  ;  mus- 
cular tremor  in,  210 ;  gait  in,  211 ; 
lateral  sclerosis,  rigidity  in,  208,  • 
knee-jerk  in,  215,  ankle  clonus  in, 
217;  walking  in  sclerosis  with  spasm, 
218 

Scotoma,  174 

Scratching  in  skin  eruptions.  111 

Scrivener's  palsy,  see  Writer's  cramp 

Scrofula,  cachexia  of,  19 ;  group  of 
diseases  allied  to,  57 ;  glands  in,  135 

Scrofuloderma,  109 

Sculpture,  and  ideal  proportions,  11 

Scurvy,  129 ;  joints  pained  in,  143 ; 
in  acute  rickets,  145 ;  haemorrhages 
in,  380;  gums  in,  451;  hsematuria  in, 
381 

Scybala,  440 

Seborrhoea,  108 

Second  nerve,  see  Optic  nerve 

Secondary  induced  current,  275,  280 

Sedatives,  use  of,  case-taking,  55;  cause      M 
of  sleeplessness,  261  ^ 
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Sediments  in  urine,  487 

Semen,  emissions  of,  548  (see  also 
Spermatozoa) 

Semicircular  canals  affected,  185,  258 

Senile  decay,  3  ;  dementia,  310 ;  pulse 
(tracing),  643 

Senna,  colouring  of,  in  urine,  483 

Sensation,  common,  189  ;  slowness  in 
transmission  of,  188  ;  tests  for,  189  ; 
diminution  and  perversions  of,  194  ; 
affected  in  paralysis,  205;  in  insanity, 
299,  316;  action  of  electricity  on 
nerves  of,  282,  286 

Sense,  organs  of,  examinations  and 
disorders  of,  149  ;  eye,  152  ;  ear,  181  ; 
nose,  149 ;  taste,  186  ;  touch,  190 ; 
sense  of  temperature,  189  ;  sense  of 
pressure,  193  ;  muscular  sense,  193 

Sensibility  of  the  skin  and  muscles, 
188,  et  seq.;  electro-muscular  sensi- 
bility, 287 

Serum-Albumen,  a,  (3,  y,  different  co- 
agulating points,  495 ;  in  analysis  of 
pleural  fluids,  379  ;  in  dropsical 
fluids,  473  ;  in  urine,  495,  501,  502  ; 
see  Albuminuria 

Serum-Globulin  (Paraglobulin),  coagu- 
lating point,  495 ;  in  pleural  fluids, 
379 ;  in  dropsical  fluids,  473 ;  in 
urine,  495,  501 

Seventh  nerve,  in  taste,  187  ;  ' '  pars 
intermedia  "  of,  188  ;  testing  of,  196  ; 
portio  mollis,  199 

Sexual  desire  (see  also  Venereal  ex- 
cesses, Masturbation,  etc.),  in  para- 
lysis, 232,  547 ;  sexual  excesses  in 
paralysis,  232,  547 ;  in  mania,  303 

Shaggy  tongue,  422 

Shaking  in  paralysis,  210 ;  shaking- 
palsy,  210 

Shingles,  104 ;  with  neuralgia,  236 

"Shunt,"  in  battery,  279 

Shiverings,  in  fever,  24,  94,  97 ;  from 
passage  of  catheter,  24,  94  ;  absence 
of,  in  children,  94 ;  various  other 
causes  of,  94 

Sialorrhoea,  424 

Sibilant  rales,  597 

Sickness,  see  Vomiting,  425 

Sighing  in  cardiac  dyspnoea,  345,  352 

Sighing  respiration,  352,  595 

Sight,  see  Vision 

Sight,  imperfections  of,  indicating 
scrofulous  diathesis,  19 

*  *  Signs, "  in  case-taking,  43 

Silver,  salts  of,  causing  staining,  116 

Sims'  Speculum,  570 

Sitting  posture,  manner  of  rising  from, 
in  disease,  221 


Sixth  nerve,  196 

Size  of  body,  4 

Skatol,  484 

Skin,  works  of  reference  on,  147;  erup- 
tions, 99 ;  diseases  of,  classification, 
100  ;  elementary  lesions  of  skin  ( Wil- 
lan  and  Bateman),  100,  also  in 
special  diseases,  103  ;  secondary 
changes  in  skin,  102  ;  Hebra's  classi- 
fication of  skin  diseases  from 
Duhring,  108  ;  disorders  of  secretion, 
hypersemias,  inflammations,  haemor- 
rhages, hypertrophies,  atrophies, 
new  growths,  neuroses,  parasites, 
108,  109  ;  constitutional  disturbance 
in  skin  diseases,  etc.,  110  ;  cause  of 
eruptions,  112;  staining,  pigmenta- 
tion, and  discoloration,  129 ;  syphil- 
itic eruptions,  132;  sensation  of  skin, 
variations  in,  188,  et  seq.,  205;  glaz- 
ing of  skin  in  anaesthesia,  193;  per- 
verted sensation,  194 

Skoda,  on  sounds  of  the  heart,  615  ; 
bruit  scodique,  590 

Skoliosis,  146 

Skull,  congenital  malformations  of, 
143  ;  affections  of,  143  ;  percussion 
of,  266,  tender  areas  on,  266 ;  per- 
cussion sounds,  268 

Sleep,  effect  on  pulse,  87;  pupils  in, 
166;  tendency  to,  in  paralysis,  250  ; 
various  disorders  of,  259;  disturbances 
of,  261 ;  undue  tendency  to,  262, 
causes  of,  262 

Sleepiness,  undue,  262 

Sleeplessness,  259  ;  and  delirium,  256  ; 
in  mania,  260,  302 ;  with  fever  and 
delirium,  260;  in  mental  disease,  260; 
from  drugs,  261;  in  intemperance,261 

"Slender, '*  7 

Smallpox,  modified,  diagram  of  tem- 
perature in,  74;  rash,  123  ;  diagnosis, 
124 ;  period  of  incubation,  121 ; 
liability  to  a  second  attack,  121 ; 
haemorrhages  in,  380 

Smee's  cell,  278 

Smell,  in  case-taking,  47;  sense  of, 
tests  for,  149 ;  loss  of,  from  thicken- 
ing in  nose,  150,  from  facial  para- 
lysis, 150,  loss  of,  with  hemianaes- 
thesia  and  aphasia,  151 ;  perversions 
of,  151 ;  cerebral  centre  for,  151 ;  of 
vomited  matter,  431 ;  of  motions,  445 

Snellen's  test  types,  173 

Snoring  respiration  in  dyspnoea,  350; 

see  Stertor  in  paralysis,  251 
"Snuffles,"  133,  152,343 

Solar  spectrum  with  absorption  bands 
from  blood  (Fig.  73),  509 
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Solium,  see  Taenia,  442 

Somnambulism,  262 

Sonorous  rales,  597 

Sooty  fluids  vomited,  431,  432 

Sordes  on  gums  and  teeth,  420,  451 

Sound,  uterine,  care  in  cases  of  sus- 
pected pregnancy,  564  ;  use  of,  569 

"  Spade-like"  hands,  462 

Spansemia,  384 

Spare  habit,  12 

Sparks,  electrisation  by,  272 

Spasms,in  limb,  207;  spasm  in  walking, 
218  ;  in  writing,  227  ;  of  bladder  and 
rectum,  229  ;  carpo-pedal,  247 ;  in 
legs  and  limbs,  248  ;  in  region  of  face 
and  neck,  248 ;  histrionic,  248  ;  tonic 
in  various  parts,  250 ;  of  deglutition, 
250;  of  glottis,  250,  359.  361,  362 ; 
cardiac  spasm,  348 ;  of  vocal  cords, 
413 

Spatula  for  tongue  depression,  394 

Special  organs  in  case-taking,  47 

Specific  gravity  of  dropsical  fluids,  472; 
of  blood  in  small  samples,  382 ;  of 
urine,  479;  high  and  low  specific 
gravity  of  urine,  480;  specific  gravity 
beads,  480 ;  differential  density, 
method  of  estimating  quantity  of 
sugar,  492  ;  rough  estimate  of  solids 
in  urine  from  specific  gravity,  481 

Spectra,  170 ;  spectral  illusions,  256 

Spectroscope,  test  for  blood  in  urine, 
509 

Spectrum,  solar,  and  absorption  bands 
from  blood  (Fig.  73),  509 

Speculum,  auris,  182  ;  vaginal,  use  of, 
570  ;  various  forms  of,  569-570 

Speech,  affections  of,  in  paralysis,  221; 
in  bulbar  paralysis,  221  ;  extreme 
slowness  of,  227  ;  staccato,  222  ;  in 
idiocy,  221 ;  in  deafness,  221 ;  in 
general  paralysis,  326;  affection  from 
state  of  tongue,  425 

Speechless  not  wordless,  223 

Sj)ermatorrhoea,  548 

Spermatozoa  in  urine,  523  (Fig.  81) 

Sphygmogram,  events  in,  637,  et  seq. 

Sphygmograph,  use  of,  633 ;  works  of 
reference  on,  680;  Marey's  (Fig.  115), 
634;  Dudgeon's  (Fig.  116),  635; 
Pond's  (Fig.  117),  636;  Mahomed's 
regulation  of  pressure,  633 ;  applica- 
tion, 633;  events  in  normal  sphygmo- 
gram, 637;  katacrotic  and  anacrotic 
pulse,  638;  variations  with  diverse 
pressure  (Fig.  121),  639;  arterial 
tension,  639 ;  dicrotism,  640 ;  full 
dicrotism  and  hyperdicrotism  (Figs. 
123-127),  640,  641 ;  monocrotic  pulse 


(Fig.  128),  642;  intermittence  and 
irregularity,  641;  pulsus  alternans, 
bigeminus,  &  trigeminus  (Figs. 
129,  130),  642,  643;  influence  of 
respiration  on  pulse,  642,  643 ;  senile 
pulse  and  rigid  arteries,  643  ; 
pulsus  paradoxus  (Fig.  131),  643  ; 
pulse  in  aortic  stenosis  (Fig.  134),  646; 
pulse  in  aortic  regurgitation  (Figs. 
135,  136),  646,  647;  pulse  in  mitral 
stenosis  and  mitral  regurgitation 
(Figs.  137-139),  647 ;  venous  pulse- 
tracings  (Figs.  140, 141),  649;  jugular 
pulse,  649;  unequal  pulses  in  aortic 
aneurysm  (Figs.  142-145),  649 

Spina  bifida,  143 

Spinal-accessory  nerve,  199 

Spinal  cord,  disease,  232,  causing  pain 
in  back,  265  ;  electrical  reactions  in 
the  various  diseases  of,  295,  et  se^. 

Spine,  congenital  malformations  of. 
143 ;  distortions  of,  146 ;  distortion 
of  chest  from  curvature  of,  585  ;  hot 
sponge  causing  tenderness,  265  ;  dis- 
ease of,  causing  paralysis,  232;  spinal 
meningitis,  pain  in  limbs  from,  232  ; 
pain  in  back,  265 

Spirals  (Curschmann's)  in  sputum,  367, 
376 

Spirilla  in  blood  in  relapsing  fever,  390 

Spirits,  use  of,  case-taking,  55;  a  cause 
of  cirrhosis  of  liver,  471.  See  also 
Stimulants 

Spirochsete  Obermeieri  in  relapsing 
fever,  390 

Spirometer,  588 

Sj)it,  see  Expectoration,  363 

Spittoons,  364 

Splashing  sound  in  auscultation,  599 

Spleen,  enlarged,  causing  dropsy,  472  ; 
physical  examination  of,  668 ;  en- 
larged (Fig.  158),  669 

Splenic  fever,  bacterium  in  blood, 
390 

Splenic  leukaemia,  135 ;  haemorrhages 
in,  381  ;  examination  of  blood  in,  386 
(Fig.  51),  387  ;  see  Spleen 

Spores,  119 ;  sporidia,  119  ;  in  mould 
(Fig.  84),  525;  in  yeast  (Fig.  85), 
525 

Sputum,  section  on,  see  Expectoration, 
363 

Squamae,  101,  106 

Squibb 's  apparatus  for  urea  analysis, 
539 

Squint,  154  ;  see  Strabismus 

Staccato  speech,  222 

Staggering,  30,  185,  219,  258 

Stains  on  skin,  102,  129 
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Stammering,  222 

Starch  granules,  in  vomited  matter 
(Fig.  58),  433 ;  in  urine  (Fig.  86),  526 

Startings  of  limbs,  301 

Static  electricity,  272 

Stature,  increase  in  infancy,  32,  36 

Status  epilepticus,  242 ;  daily  number 
of  fits  in  (diagram),  243 

Status  prcesens,  43,  46 

Stealing,  impulse  to,  316 

Stellar  crystals,  530,  531 

Stellwag's  symptom,  153 

Stephenson  (Prof.),  on  relative  height 
and  weight  of  children,  36 

Sterno-mastoid,  nerve  supply  of,  199 ; 
twitching  of,  199,  249 

Stertor  in  paralysis,  251 

Stethograph,  588 

Stethometer,  588 

Stethoscope,  use  and  forms  of,  592  ; 
differential, '593,  615  ;  Si)encer's,  593 

Stimulants,  habitual  use  of,  importance 
of,  in  case-taking,  55 ;  effect  of,  on 
pulse,  86 ;  cause  of  delirium,  256  ; 
cause  of  sleeplessness,  261 

Stippled  tongue,  421,  422 

Stitch,  pleuritic,  349 

Stoerk,  on  abscess  in  tonsil,  397 

Stohrer's  battery,  276 

Stokes  (Dr.),  on  myoidema,  12;  on 
Cheyne-Stokes  respiration,  353 

Stokes  (Prof.),  on  haemoglobin  and 
oxyhaemoglobin,  510 

Stomach,  vertigo  from,  257  (see  Vomit- 
ing, 425) ;  pain  in,  427  ;  dilatation 
of,  431,  433,  673  ;  casts  of  follicles  in 
vomited  matter,  433  ;  acidity  of,  4.'-)3  ; 
flatulence  in,  434  ;  physical  examina- 
tion of,  660,  672 

Stomatitis,  parasitic,  423,  424 ;  vesicu- 
lar, ulcerative,  gangrenous,  424 

Stools  (see  Motions,  440  ;  and  State  of 
Bowels,  436) 

"Stout,"  7 

Strabismus,  154;  convergent,  divergent, 
154 ;  alternate,  155 ;  concomitant, 
155 ;  paralytic  and  non-paralytic, 
155.  156 ;  connection  with  hyperme- 
tropia  and  myopia,  155 ;  clinical  sig- 
nificance of,  160 

Strachan  (Dr.),  on  '*play,"  33 

Strangury,  542 ;  medicines  as  causes  of, 
511 

"  Strawberry  tongue,"  423 

Strength,  tests  of,  in  limbs,  207 

Strice  atrophicce,  108 

Stricture,  spasmodic,  of  oesophagus, 
250 

Stridulous  breathing,  351,  359,  360,  361 


Strophulus,  104 
Strumous  cachexia,  19 
Strychnia  poisoning,  250 

Stupor,  in  fevers,  24;  with  melancholy, 
307.     See  also  Coma 

Stuporose  insanity,  312 

Stuttering  in  general  paralysis,  328 

Sub-involution  of  uterus,  569 

Subjective  symptoms,  43 

Submaxillary  gland,  137 

Subsultus  tendinum,  25 

Succussion,  Hippocratic,  in  ausculta- 
tion, 599 

Sucking,  refusal  of  breast  by  infants 
in  dyspnoea,  341,  343 

Sudamina,  108 ;  in  enteric  fever,  128 ; 
eruption  of,  128 

Suffocation,  26  ;  see  also  various  sec- 
tions under  Dyspnoea  and  Cough 

Suffusion  of  eyes,  152 

Sugar  in  urine,  487;  copper  test  — 
Trommer's,  488 ;  Fehling's  and  Pavy's 
solution,  489,  490 ;  method  of  testing, 
489  ;  quantitative  determination  by 
copper  test,  489 ;  fermentation  test, 
491 ;  torula  test,  491 ;  quantitative 
test  by  fermentation,  491 ;  estima- 
tion by  specific  gravity,  492;  Moore's 
test  with  liquor  potassse,  492 ;  bis- 
muth test,  492;  picric  acid  test,  492; 
test  papers,  493;  polariscoi)e,  493; 
see  also  Glycuronic  acid,  Kreatinine 

Suicidal  insanity,  316 ;  importance  of 
ascertaining  suicidal  tendency,  333 

Sulphur,  rash  from,  116 

Sunstroke,  cause  of  paralysis,  251,  of 
headache,  265,  of  insanity,  305,  324 ; 
of  vomiting,  426 

Superficial  reflexes,  212 

Super-involution  of  uterus,  569 

Supinator  longus,  testing  of,  in  lead 
palsy,  233 

SupiDurations,  temperature  in,  69,  76 

Surface  thermometers,  84 

Suspirious  respiration,  352 

Swallowing,  see  Deglutition 

Swan's  lamp  for  laryngoscope,  401 

Sweating,  in  rickets,  21  ;  in  fever, 
23,  93  ;  various  forms  and  causes  of, 
93,  94;  unilateral,  94,  163;  sud- 
amina, 128 

Swelling  of  skin,  102 

Swimming,  sense  of,  see  Vertigo,  257 

Sycosis,  107,  109 

Syllabic  speech,  222 

Symbols,  electrical,  292 

Symmetrical  gangrene  of  extremities, 
352 

Sympathetic,  affections  of,  161,  164 
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*'  Symptoms,"  in  case-taking,  43 

Synchronous,  or  non-synchronous 
pulse,  90 

Syncope,  238 

Syphilis,  cachexia  of,  22  ;  history  of,  in 
case-taking,  52  ;  skin  eruptions  in, 
112,  1^52,  109;  congenital,  133; 
glands  in,  134 ;  bones  and  joints, 
143  ;  affections  of  skull  in,  144 ;  of 
tibia  and  other  bones  in,  144 ;  of 
fauces  in,  399;  of  larynx,  409;  as 
cause  of  hemiplegia,  231 ;  as  cause 
of  neuralgia,  236 ;  convulsions  in, 
242  ;  as  cause  of  headache,  265,  and 
insanity,  322  ;  diagnosis  of  syphilitic 
insanity  from  general  paresis,  322 ; 
notched  teeth,  449  (Fig.  66) 

Syphiloderma,  109 

Syphilophobia,  315,  322 

Systems,  physiological,  in  case-taking, 
47,  48.  See  also  under  Nervous  sys- 
tems, etc. 

T.  or  Te.  (electrical  symbol),  292 

Tabes  mesenterica,  causing  dropsy,  469 

Tache  cerebrale,  13 

Taches  hleudtres,  128 

Tactile  sense,  tests  of,  and  distribution 
of,  190-193 

Taeniae,  various  forms  (Figs.  61-65), 
443 ;  T.  mediocanellata  (Fig.  61), 
443 ;  heads  of  T.  solium  and  T. 
mediocanellata  (Figs.  64,  65),  444  ; 
proglottides  (Figs.  62,  63),  443 

Tait  (Mr.  Lawson),  on  myoidema,  12 

Talipes,  from  paralysis,  219 

Tanret's  reagent  (potassio-mercuric 
iodide),  500 

Tape- worms  (Fig.  61),  443 ;  a  cause  of 
insanity,  324 

Tapping,  examination  of  fluids  removed 
from  chest  by,  378,  379  ;  abdominal, 
importance  of  emptying  of  bladder 
beforehand,  466  ;  examination  of 
abdominal  fluids  removed  by  tap- 
ping, 472 ;  examination  of  abdomen 
immediately  after  tapping,  472 ;  see 
also  Paracentesis,  Thoracentesis 

Tar,  rash  from,  116 

Taste,  in  case-taking,  47  ;  testing  of, 
186 ;  smell  and  taste,  186 ;  galvanic 
test  for  area  of,  187 ;  affections  of, 
187  ;  clinical  significance  of  lesions 
of,  187  ;  in  general  diseases,  188 ; 
perversions  of,  151 ;  cerebral  centre 
for,  188  ;  seventh  nerve,  198 

Tea,  habitual  use  of,  in  case-taking, 
54 

Teeth,  447  ;  delusions  regarding,  315 ; 


formula  of  milk  teeth,  447;  disorders 
of  first  dentition,  447  ;  second  den- 
tition, formula  of  permanent  teeth, 
448  ;  notched  (syphilitic)  teeth  (Fig. 
66),  449 ;  caries  of,  449 ;  falling  out 
of,  450  ;  grinding  teeth,  450;  sordes 
on,  451 

Teichmann's  crystals  from  blood,  510 

Telangiectasis,  109 

Temperaments,  Hutchinson  on, 2, 11,12; 
Prichard  on,  12  ;  "  insane  tempera- 
ment," 304,  322 

Temperature  of  body,  64;  works  on, 
98  ;  time  of  day  for  taking,  6(),  67  ; 
normal  and  abnormal  temperatures, 
table  of,  68  ;  periodicity  of,  68,  et 
scq.;  diurnal  range  in  hectic  (phthi- 
sis), 70,  71 ;  in  acute  miliary  tuber- 
culosis, 71  ;  in  intermittent  fever 
(quotidian  ague),  72,  (tertian  ague), 
73  ;  in  relapsing  fever,  74  ;  in  small- 
pox, 74  ;  in  lobar  pneumonia,  74  ;  in 
typhus  fever,  75 ;  in  enteric  fever, 
76,  82,  83  ;  absence  of  periodicity  in, 
75  ;  manner  of  rise  and  duration  of 
elevation,  75 ;  rapid  rise  of,  in  certain 
diseases,  75,  gradual,  76  ;  decline  of, 
date  and  manner,  77 ;  fall  of,  fal- 
lacies in  judging,  79  ;  fall  before 
death,  68,  79,  80  ;  in  recrudescences, 
complications,  and  relapses,  80,  et 
seq.;  of  convalescents,  81 ;  compari- 
son with  i)ulse,  84  (diagram),  87  ;  in 
enteric  fever  and  meningitis,  88 ; 
very  high  and  very  low  temperature, 
68,  69 ;  hyperpyretic  and  collapse 
temperatures,  68,  diagrams  of,  69  ; 
sense  of  temperature,  189  ;  not  much 
elevation  in  mania,  303,  331 

Tendency,  morbid,  3 

Tendons,  starting  of,  at  wrist,  25 

Tenesmus,  437,  440 

Tension,  arterial,  639 

Terrors  (night),  261 

Tertian  ague  (Fig.  8),  73 

Tetanic  contraction  (electricity),  292 

Tetanus,  250 

Tetany,  248 ;  electrical  reaction  in,  294 

Thallus,  119 

Thane  (Prof.),  on  position  of  fissure  of 
Rolando,  267 

Thermometer,  clinical,  64  ;  directions 
for  use  of,  65,  et  seq.;  surface,  84 

"Thin,"  7 

Third  nerve,  paralysis  of,  159, 161, 163, 
164  ;  testing  of,  195 

Thirst,  95,  419 

Thoma  (Prof.),  Hsemacytometer,  385 

Thomsen's  paralytic  disease,  221 


INDEX. 


715 


Thompson  (Sir  Henry),  Questions  to 
be  put  as  to  urinary  symptoms,  544 

Thomson  (Dr.  R.  S.),  on  prealbumin- 
uric  and  postalbuminuric  stages 
(nephritis),  508,  509 

Thoracentesis,  and  sero-albmninous  ex- 
pectoration, 371  ;  analysis  of  fluids 
removed  by,  379 

Thorax,  see  Chest 

Thread  worms  (Figs.  59,  60),  442 

Thrill,  vocal,  600  ;  cardiac,  614  ;  aneur- 
ysmal, 631 

Throat,  irritation  and  disease  of,  caus- 
ing cough,  361 ;  catarrh  of,  395,  396 ; 
relaxed  throat,  395  ;  clergyman's  sore 
throat,  396  ;  in  scarlatina,  397  ;  in 
diphtheria,  398 ;  ulceration  in,  399  ; 
phlegmonous  inflammation,  396 ;  ton- 
sillitis, 396  ;  syphilitic  affection  of, 
399;  destruction  of  tissue  in,  399,  400; 
retro-pharyngeal  abscess,  400  ;  books 
of  reference  on,  416 

Thrombosis,  of  cerebral  vessels  in  hemi- 
plegia, 231,  and  in  chorea,  254 ;  of 
portal  vein,  470 

Thrush,  see  Muguet 

Thudichum,  on  analysis  of  renal  calculi, 
534 

Thumbs,  inversion  of,  247 

Thyroid,  fulness  of,  153 

Tic  (see  Neuralgia  of  fifth  nerve),  235, 
196  ;  convulsive  tic,  249 

Timbre,  590  (footnote) 

Tinea,  favosa,  109  (Figs.  25,26),117,115, 
et  seq.;  trichophytina  (circinata,  ton- 
surans, sycosis),  109,  117  (Figs.  27, 
28),  117,  118 ;  versicolor,  131 

Tingling,  194 

Tinnitus  aurium,  184  ;  in  paralysis,  250 

Tobacco,  use  of,  importance  of,  in  case- 
taking,  55  ;  defects  in  field  of  vision 
from,  175 ;  colour-blindness  from, 
176  ;  vertigo  from,  257 

Tongue,  in  fever,  24  (see  also  Taste, 
186) ;  tactile  sense  of,  187  ;  tempera- 
ture under,  66  ;  nervous  supply  of 
lingualis,  198,  of  extrinsic  muscles 
of,  200 ;  paralysis  of,  200  ;  quivering 
of,  210,  326  ;  centre  for  in  brain,  269  ; 
ulcer  on  frenum  in  pertussis,  380; 
tongue-depressor,  394  ;  state  of,  sec- 
tion on,  420 ;  coating  of,  420 ;  epi- 
thelium and  parasitic  coating,  421, 
422 ;  furred  and  coated,  distinction, 
421 ;  varieties  in  Dickinson's  classifi- 
cation, 421,  422 ;  dryness  of,  423 ; 
red  raw,  423;  "strawberry,"  423; 
colouring  and  pigmentation  of,  423  ; 
inflammation  of,  424 ;  hardness  and 


nodulation,  425  ;  pallor,  lividity,  cold- 
ness, ecchymosis,  425  ;  white  patches 
of  muguet,  422  ;  discoloration  of,  423; 
dryness,  423  ;  cracks  and  hacks,  423  ; 
red  raw  tongue,  423  ;  desquamation 
of  epithelium,  423 ;  elongated 
filiform  papilla?,  421,  422;  enlarged 
circumvallate  papillae,  424  ;  blisters, 
aphthae  on,  424;  swollen  aspect  of, 
424 ;  swellings  under,  425 

Tonic  convulsion,  239,  spasms,  240-250 

Tonsils,  catarrh  of,  395 ;  follicular 
catarrh  of,  396;  tonsillitis,  396 ; 
quinsy,  396 ;  chronic  inflammation, 
397  ;  enlarged  tonsils,  397  ;  pharyn- 
geal tonsil,  (Luschka's)  enlarged, 
397;  large,  a  cause  of  pigeon- 
breast  and  deafness,  397  ;  in  scarlet 
fever,  397 

Tophi,  142 

Torticollis,  see  AVry-neck 

Torula  cerevisiae  in  vomited  matters,, 
433  ;  in  diabetic  urine,  525 

Torula  in  urine  (Fig  85),  525 

Touch,  see  Tactile  sense,  190 

Trachea,  affections  of,  giving  rise  to 
cough,  361,362;  foreign  bodies  in, 362; 
movements  of  chest  wall  in  obstruc- 
tions of,  585-586 

Tracheal  respiration,  594,  596 

Trades  predisj)osing  to  disease,  53 

Trance,  mesmeric,  251 

Transmission  of  disease,  see  Hereditary 
disease 

Trapezius,  nerve  supply,  199 ;  twitch- 
ing of,  249 

Trajjp's  formula  for  estimating  solids  in 
urine,  481 

Tremors,  in  paralysis,  207,  210 ;  in 
delirium,  256;  in  general  paralysis, 
326;  cardiac  tremor,  purring  tremor^ 
614 

Trepidation  of  muscles  in  paralysis,  217 

Trichophyton  tonsurans  (Fig.  28)  118 

Tricuspid  murnur,  area  of,  669 

Trifacial  nerve,  195 

Trigeminal  nerve,  195 

Trigeminous  pulse,  642 

Trismus,  250 

Trochlearis  (nerve),  195 

Trommer's  test  for  sugar,  488 

Trophic  lesions  in  paralysis,  208 

Troup  (Dr. )  on  microscopic  examination 
of  sputum,  376-377 

Trousseau,  on  the  tache   cerebrale,    1^ 

Tube-casts  (renal),  significance  of,  in 
bloody  urine,  512;  in  purulent  urine, 
515;  how  to  examine  for,  516;  various 
kinds     of,     519 ;     hyaline,     waxy. 
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epithelial,  granular,  fatty  (Figs.  75- 
77),  517-520;  blooa-casts,  519;  sig- 
nificance of  tube-casts  of  various 
kinds,  520 ;  absence  of  casts  in  some 
cases  of  albuminuria,  521 

Tubercle  bacilli,  method  of  detecting  in 
sputum,  372;  in  laryngeal  disease, 
409  ;  in  blood,  390  ;  in  motions,  444  ; 
in  urine,  524 

Tubercles,  in  choroid,  179 

Tubercula,  102,  106 

Tubercular  diseases,  diagrams  of  tem- 
perature in,  70,  71,  80 

Tuberculosis  of  larynx,  408 

Tubular  respiration,  596 

Tumours,  of  brain,  causing  paralysis, 
231;  abdominal,  causing  dropsy,  etc., 
467,  471,  472;  in  larynx,  410 ;  syph- 
ilitic in  larynx,  409 ;  pulsating  tum- 
our, 631 ;  localities  of  abdominal 
tumours,  677.  See  various  organs. 
Liver,  Spleen,  etc. 

Tuning  fork,  test  of  hearing,  181,  182 

Turpentine,  rash  from,  116 

Twitchings,  of  muscles  of  face  and  neck, 
248,  249;  of  orbicularis  palpebrarum, 
170;  twitching  or  choreic  movements, 
253 

Tympanites,  434,  674 

Tympanum,  membrane  of,  ruptured, 
182,  183;  state  of,  182,  183;  suppura- 
tion in,  183 

Types,  in  testing  vision,  173 

Tyi3hoid,  meaning  of  word,  25;  typhoid 
delirium,  25 ;  (typhoid  fever,  see 
Enteric) 

Typhomania,  25 

Typhus  fever,  period  of  incubation, 
121;  liability  to  second  attack,  121 ; 
rash,  125 ;  pupils  in,  166 ;  haemor- 
rhages in,  380 ;  as  a  cause  of  insanity, 
324  ;  mistaken  for  mania,  331 

Tyrosine  in  urine,  crystals  of  (Fig.  67), 
459,  533,  534 

Ulcer,  on  frenum  linguae  in  pertussis, 
360  ;  bleeding  from  ulcers,  381 

Ulcerations,  in  skin,  102;  of  throat  in 
scarlatina,  398 ;  in  throat,  of  various 
kinds,  and  how  distinguished  from 
diphtheria,  399 

Umbilical  region,  and  contents,  654, 
655  ;  tumours  in,  678 

Umbilicus,  haemorrhage  from,  457,  461; 
protrusion  of,  466  ;  position  and  col- 
our of,  656 

Unconsciousness,  in  paralysis,  204,251; 
in  fits,  239 ;  in  hysteria,  244  ;  causes 
of,  251.     See  also  Coma 


Underweight,  as  indicating  diathesis, 
10 

Unilateral,  convulsions,  209,  in  apha- 
sia, 226.  See  also  Hemiplegia, 
Chest,  etc. 

Units,  in  electricity,  277 

Unsteadiness  in  paralysis,  210  ;  affect- 
ing writing,  227 

Uraemia,  coma  in,  252 ;  tracing  of 
pulse  in,  91 ;  pupils  in,  166  ;  con- 
vulsions in,  242 ;  sleepiness  in,  262  ; 
danger  of  opium  in,  262;  headache 
in,  264 

Urates,  of  soda  in  joints,  142  ;  urates 
in  urine,  485,  486,  528,  533 ;  precipi- 
tation of  urates  by  nitric  acid — 
fallacv,  497  ;  deposits  in  urine,  528 
(Figs."  88,  89),  529 

Urea,  detection  of,  in  fluids  removed 
by  tapping,  473;  nitrate  of  urea  on 
adding  nitric  acid  to  urine,  537,  498 ; 
estimation  of  quantity,  537  ;  Liebig's 
method,  537 ;  method  by  hypochlo- 
rite of  sodium,  539;  method  by  hypo- 
bromite  of  sodium,  539-541 

Ureter,  epithelium  from,  521,  523 

Urethra,  pain  in,  541,  561;  discharges 
from,  548 

Uric  acid,  in  blood,  141 ;  in  urine  as 
gravel,  487,  527,  533 ;  precipitation 
of,  by  nitric  acid  in  urine,  497,  498 ; 
deposits  in  urine,  533  (Fig.  87),  527  ; 
murexide  test  for,  528,  534 

Urinary  system,  in  case-taking,  49 ; 
chapter  xiii.  on  urine  and  urinary 
symptoms,  476.  See  Urine  for  de- 
tails 

Urine,  temperature  taken  of,  QQ  ;  re- 
tention and  incontinence  of,  from 
paralysis,  227-230,  hysteria,  544,  re- 
tention in,  318 ;  dribbling  of,  from 
vesico-vaginal  fistula,  228;  passing 
urine  in  bed  at  night,  229;  ammonia- 
cal,  in  paraplegia,  230;  filaria  sangui- 
nis hominis  in  chyluria,  523,  391 ; 
jaundiced,  454,  483,  535  ;  detection 
of,  in  abdominal  fluids,  473  ;  exam- 
ination of  urine  and  urinary  symp- 
toms (chapter  xiii.),  476;  works  of 
reference  on,  545 ;  routine  examina- 
tion of,  476  ;  samples  to  be  selected, 
477 ;  quantity  j)assed,  478  ;  specific 
gravity,  479  ;  method  of  calculating 
amount  of  solids  in,  481 ;  total  solids, 
481 ;  principal  solids,  431 ;  analysis 
of,  481 ;  reaction,  481 ;  acid  fermen- 
tation of,  482;  alkalinity  from  decom- 
position, 482;  obvious  characteristics 
and   naked    eye    appearances,   486 ; 
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colour  of,  482 ;  table  of  colours  and 
their  causes,  483;  normal  colouring 
of,  484  ;  morbid  colouring,  484;  clear- 
ness and  turbidity,  484  ;  various 
causes  of  turbidity,  484,  485  ;  white, 
486;  milky,  486 ;  turning  thick,  485, 
486  ;  resembling  porter,  486  ;  turbid 
and  smoky,  486  ;  blood  colour,  486  ; 
very  red,  pale,  and  black,  486 ;  blue, 
486  ;  bad  smell,  486;  gas  with  urine, 
486  ;  frothing  of,  causes,  487;  shreds 
with,  487;  gravel  and  sediments,  487; 
glairy  matter  in  leucorrhoea,  487  ; 
coagulation  from  chyle,  518,  391 ; 
sugar  in  urine,  487,  copper  test, 
Trommer's,  488,  Fehling's  and  Pavy's 
solution,  489,  490 ;  quantity  of  sugar 
by  copper  test,  489;  fermentation 
test,  491 ;  torula  test  for  sugar,  491, 
quantity  estimated  by  fermentation, 
491,  by  sp.  gr.,  492;  Moore's  test  for 
sugar,  492  ;  bismuth  test  for  sugar, 
492  ;  picric  acid  test,  492;  test-papers 
for  sugar,  493;  polariscope,  493  ;  ace- 
tone in  urine,  493  ;  diacetic  acid  in, 
494  ;  kreatinine  in,  494  ;  glycuronic 
acid  in,  494  ;  albuminuria,  495  ; 
tests  for  albumen,  495,  test  by 
heat,  495,  by  nitric  acid  in  cold, 
496,  other  newer  tests  for  albu- 
men, 499,  500 ;  quantitative  esti- 
mation of  albumen,  500;  peptones, 
albumose,  hemialbumose,  serum- 
globulin,  paraglobulin  and  modified 
forms  of  albumen  and  other  proteids 
in  urine,  501-503;  significance  of 
albuminuria,  503-507;  blood  in  urine, 
507-513;  blood  corpuscles  in  (Fig.  72), 
508,  Heller's  test,  510,  Teichmann's 
crystals,  510;  guaiac  test  for  blood, 
508;  spectroscopic  test  for  blood,  509; 
haemoglobinuria,  510;  significance  of 
hsematuria,  511, 542-544;  pus  in  urine, 
513;  pus  corpuscles  in  (Fig.  74),  514 ; 
liquor  potassse  test  for  pus,  513 ; 
significance  of  pyuria,  516;  renal 
tube-casts,  516-522,  how  searched 
for,  516,  various  kinds  of,  519-520 
(Figs.  75,  77),  significance  of  casts, 
520,  significance  of  absence  of  casts, 
521 ;  epithelium  in  urine,  522,  renal, 
vesical,  etc.  (Figs.  78,  79),  520,  521 ; 
vaginal  epithelium  (Fig.  80),  522 ; 
spermatozoa  (Fig.  81),  523 ;  mould 
(Fig.  84),  525;vibriones(Fig.82),523, 
524;  bacteria  in  (Fig.  83),  524 ;  fungi, 
525 ;  yeast  fungus  (Fig.  85),  525 ; 
foreign  matters  in,  525  (Fig.  86),  526; 
crystalline,  amorphous  deposits,  527; 


significance  of  these,  533  ;  uric  acid 
deposits,  527,  (Fig.  87),  527,  533; 
urates  or  lithates,  528,  529,  (Figs.  88, 
89),  529,  533;  phosphates,  529,  (Figs. 
90,  91),  530,  531,  534 ;  oxalates  (Fig. 
92),  531,  533 ;  cystine,  532  ;  analysis 
of  calculi,  534 ;  bile,  535 ;  biliary 
acids,  536;  chlorides,  536;  estimation 
of  urea,  537-541;  complaints  as  to 
urinary  symptoms, 541-544; frequency 
in  passing,  541-542 ;  pain  in  passing 
it,  541,  542 ;  residual  urine,  541 ; 
dribbling  of,  544 

Urinometer,  479 

Urobilin,  normal,  483  ;  febrile  or  path- 
ological, 484 

Uroerythrin,  484 

Uro-hsematine,  484,  497 

Urohsematoporphyrin,  484 

Urticaria,  103, 114,  (108);  factitious,  104; 
and  asthma,  356 

Uterus,  headache  from  irritation  of, 
264;  backache  from  irritation  of, 
266  ;  disease  of,  a  cause  of  insanity, 
319 ;  defect  of,  a  cause  of  amenor- 
rhoea,  553;  haemorrhage  from,  555; 
disorders  of,  causing  dysmenorrhoea, 
557;  gravid,  564,  565  ;  examinations 
per  vaginam,  567 ;  points  attended 
to  in  examining,  570;  versions  and 
flexions,  571;  prolapsus,  577;  state 
of  cervix,  572;  malignant  diseases 
of  cervix,  573  ;  displacements,  571 ; 
use  of  sound,  569 ;  constriction  of 
cervix,  569  ;  depth  of,  569  ;  connec- 
tions of  tumours,  569;  subinvolution, 
569;  hyper-involution,  569;  examina- 
tion by  speculum,  569;  pelvic  in- 
flammations, perimetritis,  etc.,  577  ; 
hsematocele,  577;  fibroid  tumours  of, 
577.  See  also  Menstruation,  Dys- 
menorrhoea, etc. 

Uvula,  paralysis  of,  196,  197 ;  elon- 
gated, causing  cough,  361 ;  examina- 
tion of  changes  in,  395;  catarrh 
involving,  395,  396 

Y  =  Visus,  173 

Y.  D.  =  Ventricular  -  diastolic,  619 , 
621 

V.S.  =  Ventricular-systolic,  619,  621 

Vaccinia,  104 

Vagabondismus,  131 

Vagina,  temperature  taken  in,  66i  as 
compared  with  axilla  in  collapse,  80; 
scaly  epithelium  from,  in  urine  (Fig. 
80),  522 ;  prolapsus  of,  572 ;  affec- 
tions of  orifice  of,  575 

Vaginal  examinations,   567 ;    in  preg- 


718 


INDEX. 


nancy,  565 ;  mode  of,  567 ;  indica- 
tions from,  570,  et  seq. 

Vaginismus,  575 

Valsalva's  method  of  inflating  ear,  182 

Valvular  murmurs,  rhythm  of,  618; 
area  of,  623  ;  tabular  view  of,  629 

Vapours,  irritating,  causing  cough,  361 

Varicella,  104,  124  ;  period  of  incuba- 
tion, 121 ;  liability  to  second  attack, 
121 

Variola,  105,  123 

Veinejluide,  620 

Veins,  murmurs  in,  630;  pulse  in,  649 

Vena  portee,  see  Portal  vein 

Venereal  disease,  history  of,  in  patients, 
52 

Venereal  excesses  (see  also  Sexual  de- 
sire, Masturbation,  etc.),  history  of, 
in  i)atient,  55 ;  cause  of  paralysis, 
232;  causing  insanity,  319;  a  cause  of 
general  paralysis,  328 ;  cause  of  im- 
potence, 546 

Venous  pulse  (Fig.  140),  649 

Ventricle,  of  larynx,  406;  see  also 
Heart. 

Ventricular- diastolic  murmur,  621  (Fig. 
110),  622 

Ventricular-systolic  murmur  (Fig.  109), 
621 

Verruca,  108 

Vertebrae,  caries  of,  a  cause  of  para- 
IDlegia,  232,  of  pain  in  back,  266 ; 
abscess  in  front  of,  pointing  in  throat, 
400 

Vertigo,  monocular,  163 ;  in  ocular 
paralysis,  163 ;  in  aural  disease,  184, 
185  ;  in  paralysis,  250 ;  varieties  and 
causes  of  vertigo,  257;  stomachal, 
257  ;  warning  of  paralysis,  258 

Vesication  in  erysipelas,  129 

Vesiculse,  101,  104 

Vesicular  murmur,  see  Respiratory 
murmur 

Vibices,  129 

Vibriones  in  urine,  (Fig.  82),  524 

Vicarious  menstruation,  370 

Vienna  test  for  pus  in  urine  (liquor 
potassae),  513 

Viscera,  thoracic,  in  situ  (Fig.  101), 
601,  (Fig.  156),  662 ;  abdominal  (Fig. 
155),  655,  (Fig.  156),  662 

Visceral  neuralgia,  235 

Vision,  in  case-taking,  47  ;  acuteness  of, 
172;  defect  of,  174;  field  of  vision, 
174;  local  defects  in  field  of,  174; 
double,  162  ;  erroneous  estimate  of 
position  of  objects,  163  ;  forward  dis- 
placement of  image,  163  ;  confusion 
of  lines  in  reading,  168 ;  motes,  169  ; 


hemiopia,  hemianopia,  hemianopsia, 
175  ;  flashes  of  light  and  colour,  169; 
colour-blindness,  176 ;  yellow  vision, 
170 ;  dimness  of,  174  ;  cortical  centre 
for,  181 ;  importance  of  sight  in 
balancing  in  ataxy,  219 

Vitiligo,  107,  108,  132 

Vitreous,  opacities  in,  169 

Vocal  cords,  examination  of,  404 ; 
hypersemia  of,  407  ;  paralysis  of,  410, 
bilateral,  411,  unilateral,  412  ;  spasm 
of,  413;  bilateral  paralysis  of  ab- 
ductors, 411 ;  laryngoscopic  image  in 
paralysis  of  (Figs.  55,  56),  412 

Vocal  resonance,  600 

Vogel's  table  of  colours  of  urine,  484 

Voice,  loss  of,  200,  411 ;  alterations  of, 
from  enlarged  tonsils,  397,  from 
syphilis,  400,  in  laryngeal  disease, 
410,  411,  413  (see  also  Speech,  Hoarse- 
ness) ;  resonance  and  fremitus,  600 ; 
alterations  in,  600  ;  absence  of  vocal 
resonance,  601 

"  Voices  "  heard  by  the  insane,  309, 
316 

Volt  (electrical  unit),  277 

Voltaic  battery  or  pile,  272 

Voltolini  on  labyrinthine  disease,  184  * 

Vomiting,  in  fevers,  94 ;  section  on, 
425 ;  of  saliva,  434 ;  character  of 
vomited  matter,  430  ;  of  blood,  432 ; 
faecal,  431 ;  coffee-grounds,  431 ;  of 
bile,  pus,  worms,  etc.,  432;  hydro- 
chloric acid  present  or  absent,  432 ; 
microscopic  examination  of  vomited 
matters,  433;  sarcinae  (Fig.  58),  433; 
oidium  albicans,  433 ;  torulae,  433 ; 
various  microbes,  433 ;  fermentation 
odour  of  vomit,  431;  various  causes  of 
vomiting,  425-430 ;  preliminary  symp- 
toms, 426  ;  influence  of  posture  on, 
427;  pains,  etc.,  associated  with, 
427 ;  pain  in  stomach  with,  427 ; 
"  causeless,"  263,  428 ;  vomiting  and 
headache,  263,  428 ;  pain  in  back 
and  vomiting,  429  ;  disorder  of  bowels 
with  vomiting,  429  ;  from  irritation 
of  fauces,  429;  with  coughing,  429; 
from  uterine  disorder  and  pregnancy, 
264,  429  (see  also  chapter  xv., passim); 
from  renal  disease,  430  ;  from  biliary 
disorder,  430;  oesophageal,  430; 
vomited  matters,  430-433;  quantity 
vomited,  431 

Vulva,  affections  of,  575 

"Walking,  manner  of,  in  general  para- 
lysis, 30,  219,  326;  in  hemiplegia, 
30,  210,  218;  in  paraplegia,  30,  218;  in 
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spastic  paralysis,  30, 218;  in  locomotor 
ataxy,  30,  219  ;  in  drunkenness,  30  ; 
in^  apoplexy  and  cerebellar  disease, 
30,  210,  219;  unsteadiness,  tremor 
in,  210,  219 ;  hurrying  forward,  218  ; 
testing  of,  219 ;  deficiency  from 
idiocy,  218;  lateness  of  in  rickets,  218; 
in  various  forms  of  paralysis  and 
ataxy,  218-221 ;  relation  of  sight  to, 
219  ;  in  joint  diseases,  220 

Wasting,  of  paralysed  limbs,  208,  233, 
297,  see  Atrophy 

Water-brash,  434 

Watery  discharge,  from  ears,  182;  from 
womb,  559 

Wavy  respiration,  595 

Wax  in  ear,  182 

Waxy  tube-casts  (Fig.  75),  517 

Weber  (electrical  unit),  277 

Weber's  test,  of  sensation,  191;  cautions 
in  applying,  191;  table  of  relative 
sensibility,  192;  test  of  hearing, 
182 

Weeping,  in  paralysis,  204  (see  Emo- 
tions) ;  in  hysteria,  244 

Weight,  sense  of,  193 

Weight  of  body,  4 ;  loss  of,  4 ;  varia- 
tions from  time  to  time,  5  ;  according 
to  height,  Robertson  on,  5;  di- 
versities in,  6  ;  (table),  6;  excessive 
and  defective,  9-11 ;  increase  in  in- 
fancy, 32,  (tables),  35-39 

Weyl's  test  for  kreatinine,  494 

Wheals,  101,  103 

Wheezing  sounds,  in  dyspnoea,  351;  in 
auscultation,  597 

Whirling,  sense  of,  257 

Whisper,  voice  reduced  to,  413 ;  whisper 
in  auscultation,  600 

Whistling  sounds,  in  dyspnoea,  351;  in 
auscultation,  597 

White  patches  of  skin,  132 

White  blood  corpuscles,  see  Blood ; 
white  blood,  see  Leukemia 

White  discharge  ( ' '  whites  "),  see  Leu- 
corrhoea 

Whooping  cough,  359 ;  resemblance  of 


bronchial  phthisis  to,  360 ;  vomiting 

in,  359 
Willan  and  Bateman,  100,  103 
"Wiry,"  7 
AVomb,  see  Uterus ;  haemorrhages  from, 

see  Metrorrhagia 
Women,  disorders  peculiar  to  (chapter 

XV.),  5.50 
Word-blindness  and  word- deafness,  225 
Worms,  vomited,  432;  in  motions,  442, 

(Figs.  59-65) 
Wrisberg,  nerve  of,  188 ;  cartilages  of, 

in  larynx,  406 
Wrist,  spasm  of,  in  infancy,  247 
Wrist-drop,  31,  233 
Writer's  cramp,  227 
Writing,   power   of,   in  aphasia,   223 ; 

tests  by,  in  aphasia,  223,  224 ;  mirror 

writing,   225 ;   extreme  slowness  in, 

227 ;   power   of  writing  affected  in 

various  ways,  226 ;  cramp  in,    227 ; 

test  by,  in  insanity,  227,  328,  333 
Wry-neck,  249 

Xanthelasma,  130,  457 
Xanthine,  533 
Xanthoma,  130,  109 
Xanthoproteic  reactions,  503 
Xanthopsia,  170 
Xeroderma,  106 

Yawning,  automatic  movements  dur- 
ing, in  hemiplegia,  209 

Yaws,  107 

Yeast,  see  Torula  cerevisia^;  yeasty 
vomited  matters,  431 ;  test  for  sugar 
by,  491 

Yellowness  of  skin  and  eye,  453 

Z  =  Zuckung  (electrical  symbol),  292 

Zeiss'  slide  for  counting  blood  cor- 
puscles (Figs.  49,  50),  384,  385 

Ziehl-Neelsen's  stain  for  tubercle  bacilli, 
373 

Ziemssen's  motor  points  (electricity), 
282,  291  (Figs.  40-45),  283-288 

Zona,  104 
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